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DESCRIPTION 

CONNECTING DEVICE, AND SMALL ELECTRONIC APPARATUS AND 
FOLDING PORTABLE TERMINAL APPARATUS HAVING THE SAME 

5 Technical Field 
[0001] 

The present invention relates to a connecting device 
for foldably connecting two housing portions, and to a 
. .%r.i.-ll .eTectronic afjparatus and a folding por-tab-1^ -tGrjni-i^-^^^^ 
10 apparatus having the same. 

Background Art 
[0002] 

In recent years, various types of mobile phones have 
15 been developed and used. For example, the mobile phones 
include a bar-type mobile phone and a folder-type mobile 
phone which can be folded through a hinge portion. 
[0003] 

Such a folder-type mobile phone includes an upper 
2 0 housing having a display unit provided therein, a lower 

housing portion having an operating unit provided therein, 
and a hinge portion which foldably connects the upper and 
lower housing portions such that the display unit and the 
operating unit face each other. This structure causes the 
25 upper housing portion to be rotated on the central axis of 
the hinge portion relative to the lower housing portion. 
The hinge portion has a substantially cylindrical shape, 

1 



and the outer diameter of the hinge portion is generally 
larger than the thicknesses of the upper and lower housing 
portions having the display unit and the operating unit, 
respectively. Therefore, the hinge portion protrudes from 
the upper surfaces of the upper and lower housing portions 
(for example, see Patent Document 1) . 
[0004] 

In the folder-type portable terminal apparatus having 
the above-mentikoned^- structure-, for example,., when- a user—-^ 
having a long fingernail operates the operating unit, the 
tip of the fingernail may come into contact with the hinge 
portion, which makes it difficult for the user to easily 
operate the operating unit. As a means of solving the 
inconvenience in use, a structure for ensuring -a ~ 
predetermined distance between the operating unit and the 
hinge portion has been considered. When the distance 
increases, the overall length from the upper housing 
portion to the lower housing portion also increases, 
resulting in an increase in the size of a portable terminal 
apparatus . 

[0005] 

Therefore, there has been proposed a mobile phone 
(hereinafter, referred to as a 'folding mobile phone') in 
which a connecting device for connecting the upper housing 
portion having the display unit therein and the lower 
housing portion having the operating unit is formed of a 
bendable strip member having a thickness smaller than the 



thicknesses of the upper and lower housing portions (see 

Patent Document 2) . 

Patent Document 1: JP-A-2002-111812 (Figs. 1 and 2) 
Patent Document 2: Japanese Design Registration No. 
5 1161572 



Disclosure of the Invention 

Problem to be Solved by the Invention 

. . ^ • ^ ^ . [0006] ~ . , i^.. . . - , , . .. 

10 However, in the folding mobile phone disclosed in 

Patent document 2, the upper and lower housing portions are 
connected to each other by a thin hinge portion. Therefore, 
in general, the hinge portion is apt to have weak strength, 
and when a housing composed of the upper and lower housing- 

15 portions is unfolded, the upper housing portion is apt to 
rock or sway. 
[0007] 

Further, Patent Document 2 does not disclose a 
technical means for reliably and stably holding the upper 

20 housing portion when a user holds the lower housing portion 
having the operating unit provided therein. Therefore, the 
upper housing portion in an unstable state makes it 
difficult for the user to easily see information displayed 
on the display unit, such as time information or 

25 information on the reception of a phone call. In addition, 
the rocking transmitted from the upper housing portion 
causes the lower housing portion to be unstable. As a 



result, when the user performs mail communication, the 
unstable state of the lower housing portion makes it 
difficult for the user to input information, such as 
characters, to the folding mobile phone. 
[0008] 

Furthermore, the detailed connecting structure of the 
hinge portion for connecting the upper housing portion and 
the lower housing portion is not disclosed in the folding 
mobile phone described in Patent Document 2, and-thus it- is 
difficult to actually manufacture the folding mobile phone. 

The upper housing portion and the lower housing 
portion are electrically connected to each other by a 
flexible wiring member, such as a flexible printer board. 
However, when the connecting portion is twisted, the 
flexible wiring member is also twisted. Therefore, when 
excessively strong force is applied thereto, the flexible 
wiring member may be broken. Thus, it is necessary to 
prevent the breaking of the flexible wiring member. 

[0009] 

The present invention is made in view of the above- 
mentioned problems, and it is an object of the invention to 
provide a connecting device which has a connecting portion 
capable of rotatably connecting two housing portions 
without protruding from the two housing portions and can 
stably keep the housing portions arranged so as to face 
each other and a small electronic apparatus having the same. 
In addition, it is another object of the invention to 



provide a folding portable terminal apparatus not having 
the above-mentioned problems raised when realizing the 
folding mobile phone described in Patent Document 2 and 
having the following advantages: first, the connecting 
5 portion can foldably connect the two housing portions 

without protruding from the two housing portions; second, 
it is possible to improve the durability of a wiring member 
integrated into the connecting portion; and third, it is 
. ^possible to -reli ably -keep the folding. mobile;^phone-'^nfe>ided. .--' 

10 

Means for Solving the Problems 
[0010] 

According to an aspect of the invention a connecting 
device includes: a sheet-shaped member having flexibility* 

15 on which two housing portions are fixed at a predetermined 
gap; and a bendable member which has enough restoring force 
and rigidity to restore a bent state to an unbent state and 
is attached on the sheet-shaped member so as to be laid 
across the two housing portions. 

20 [0011] 

According to this structure, the connecting device can 
foldably connect two housing portions without protruding 
from the two housing portions, and it is possible to stably 
keep the two housing portions unfolded. 

25 [0012] 

Further, in the connecting device according to this 
aspect, it is preferable that the bendable member be a thin 
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plate having an arc shape in sectional view. 
[0013] 

According to this structure, the upper and lower 
housing portions can be arranged so as to face each other 
by simply bending the bendable member toward the center of 
the arc* In addition, in this case, since plastic 
deformation does not occur in the connecting portion, it is 
possible to prevent the damage of the connecting portion 
due to repeatedlyi^rsbendriHg. opera^^dons . . ■ ■ . . _ - .^^^ . s-...,. ^.^^ 
[0014] 

In the connecting device according to this aspect, it 
is preferable that the bendable member be attached to the 
two housing portions, with a concave portion thereof 
oriented in a -direction where the two housing portions - are- 
folded. 

[0015] 

According to this structure, it is possible to fold 
the two housing portions such that the opposing surfaces 
thereof face each other by simply bending the connecting 
portion and to prevent the two housing portions from being 
bent back in a direction opposite to the folding direction. 

[0016] 

In the connecting device according to this aspect, 
preferably, the sheet-shaped member has a folding force 
generating means for generating folding force to hold the 
folded state of the housing portions at a substantially 
central region thereof corresponding to the gap between the 



two housing portions. 
[0017] 

According to this structure, when the two housing 
portions are a folded state, the two housing portions do 
not return to the previous unfolded state due to careless 
handling although they are held in a user's hand. 
Therefore, it is possible to improve the stability of 
posture when a folding mobile phone is not used. 
; ^0018] _ . V . . - . - . 

In the connecting device according to this aspect, 
preferably, the sheet-shaped member includes a stopper that 
is bent to temporarily hold the folded state of the two 
housing portions . 

[0019] 

According to this structure, if the folded state is 
maintained by only the weight of the upper or lower housing 
portion, there is a fear that the housing portions may 
return to the unfolded state due to a certain factor. 
However, the stopper malces it possible to prevent the 
folded state of the housing portions from returning to the 
unfolded state, thereby preventing a switch from being 
turned on . 

[0020] 

Further, according to another aspect of the invention, 
a small electronic apparatus includes two housing portions; 
and the above-mentioned connecting device that foldably 
connects the two housing portions. 



[0021] 

According to this structure, in various types of small 
folding electronic apparatuses each having two housing 
portions, one having a display unit (for example, an LCD) 
5 provided therein and the other having an operating unit 

(for example, keys) provided therein, such as mobile phones, 
PDAs, electronic dictionaries, and portable personal 
computers having a light weight, two housing portions can 
be- foldably connected to each other by.^-the -connect iE}# 
10 device according to the invention. 

In this way, it is possible to further reduce the 
thickness and weight of a small electronic apparatus, and 
to mount a cover formed of various^ types of materials to 
the small electronic apparatus. In particular, it is 
15 possible to replaceably mount a cover having a colorful 

pattern thereon to the small electronic apparatus according 
to user's preference. 
[0022] 

Further, in the above-mentioned structure, preferably 
20 the small electronic apparatus further includes a display 
unit that is provided in one of the two housing portions; 
and an operating unit that is provided in the other housing 
portion. When the two housing portions are folded, the 
display unit and the operating unit are arranged opposite 
25 to each other. 

[0023] 

According to this structure, the following advantages 
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are obtained. First, when a user having a long fingernail 
operates the operating unit in the unfolded state of the 
two housing portions, it is possible to prevent the tip of 
the fingernail from coming into contact with the connecting 
5 portion, which makes it possible for the user to operate a 
folding mobile phone without any hindrance- Second, when 
the user operates the folding mobile phone while seeing the 
display unit in the unfolded state of the two housing 
- portions-, the posit-ion- of -the- display -unit facing.s..-the 

10 (for example, the relative position of the one housing 

portion with respect to the other housing portion) does not 
vary, which makes it possible to stably keep the unfolded 
state. Third, it is possible to stably change the unfolded 
state of the two housing portions to a folded state by • • 

15 adjusting, for example, the rigidity of the bendable member 
and using a bendable member having a proper sectional 
secondary moment or Young's modulus. In addition, it is 
possible to prevent the two housing portions in the stable 
unfolded state from being bent back. 

20 According to yet another aspect of the invention, a 

folding portable terminal apparatus includes: a connecting 
member that has flexibility and connects two housing 
portions with a predetermined gap interposed therebetween; 
a bendable member which has enough restoring force and 

25 rigidity to restore a bent state to an unbent state and is 
attached so as to be laid across the two housing portions; 
and a flexible wiring member which electrically connects 



the two housing portions. In this apparatus, the bendable 
member and the flexible wiring member overlap each other at 
the position of the connecting member. 
[0024] 

According to this structure, the following advantages 
are obtained. First, it is possible to foldably connect 
two housing portions without providing a hinge portion 
protruding from the two housing portions. Therefore, even 
when a user^.having-:*a long-^ f ingernail operates the ..operating 
unit in the unfolded state of the two housing portions, it 
is possible to prevent the tip of the fingernail from being 
caught in the connecting portion, which makes it possible 
for the user to operate a folding mobile phone without any 
hindrance . . 

Second, it is possible to stably keep the housing 
portions unfolded. Third, even when force is applied on 
the housing portions in the unfolded state, in a direction 
where the housing portions are separated from each other, a 
gap therebetween does not vary. Fourth, when torsion is 
applied to the unfolded housing portions, it is possible to 
prevent tensile stress from being applied to the flexible 
wiring member. 

[0025] 

Furthermore, in the folding portable terminal 
apparatus according this aspect, it is preferable that the 
bendable member have a curved portion having a concave 
shape in sectional view. 

10 



[0026] 

According to this structure^ the bendable member, 
which is a strip-shaped member having a small occupied area 
and a small thickness, can stably maintain the unfolded 
state of the two housing portions. Therefore, it is 
possible to perform various operations in a stable state 
and thus prevent operationality from being lowered. 

[0027] 

. Further, « in the folding .portable t-e^rmi^al v-apparatus - ■ . . 
according to this aspect, it is preferable that the 
flexible wiring member be arranged on the concave side of 
the curved portion. 
[0028] 

According to this structure, it is possible to reduce 
the thickness of the folding portable terminal apparatus 
when the bendable member overlaps the flexible wiring 
member . 

[0029] 

Furthermore, in the folding portable terminal 
apparatus according to this aspect, it is preferable that 
the flexible wiring member be arranged on the convex side 
of the curved portion. 

[0030] 

According to this structure, it is possible to widen 
the width of the flexible wiring member. 
[0031] 

According to still another aspect of the invention, a 



folding portable terminal apparatus includes: a connecting 
member that has flexibility and connects two housing 
portions with a predetermined gap interposed therebetween; 
a permanent magnet which is provided at one end of one of 
the two housing portions facing the other housing portion; 
and a Hall element which detects the magnetic field of the 
permanent magnet and is provided at one end of the other 
housing portion facing the one housing portion so as to 
opposite^ -to -the ^permanent -'magnet when fehe two^ housing- r;:*.^ ... 
portions are arranged to face each other, 
[0032] 

According to this structure, the permanent magnet and 
the Hall element for detecting the folding or unfolding 
state of the two housing portions are provided at ends of- 
the housing portions close to each other. Therefore, when 
one of the two housing portions deviates from the other 
housing portion in a direction perpendicular to the folding 
or unfolding direction, the positional deviation between 
permanent magnet and the Hall element is reduced to the 
minimum. Therefore, when the two housing portions deviate 
from each other in a direction perpendicular to the folding 
or unfolding direction, it is possible to prevent the 
permanent magnet and the Hall element from determining that 
the two housing portions are in the unfolded state. 

[0033] 

According to still yet another aspect of the invention, 
a folding portable terminal apparatus includes a fashion 



cover that covers outer surfaces of two housing portions 
and a connecting portion for foldably connecting two 
housing portions and is freely replaceable. In the 
apparatus, screw receiving portions are provided so as to 
protrude from the inner surface of a portion of the fashion 
cover covering one of the two housing portions, and a 
plurality of engaging claws are arranged on the inner 
surface of another portion of the fashion cover covering 
the- other- housings-portion., ©f the ■ two housing -.portions i^-suGh— 
that leading ends thereof face in the opposite direction of 
the one housing portion. In addition, grappling claws 
engaged with the engaging claws are provided on the other 
housing portion so as to correspond to the engaging claws, 
and after the screw receiving portion are screwed- to the 
one housing portion, the fashion cover is relatively 
extended to the other housing portion to engage the 
engaging claws with the grappling claws, thereby mounting 
the fashion cover. 
[0034] 

According to this structure, half the fashion cover is 
fixed to one of the two housing portions by fastening 
screws into the screw receiving portions, and the other 
half of the fashion cover is fixed to the other housing 
portion by extending the fashion cover relative to the 
housing portion and by engaging the engaging claws with the 
grappling claws provided on the other housing portion. 
Therefore, it is possible to easily attach or detach the 



fashion cover to or from the two housing portions. Here, 
the term 'relative extension' includes pulling the fashion 
cover so as to be extended and bending back the two housing 
portions at an angle larger than 180"* to make the length of 
the fashion cover larger than that of the two housing 
portions . 

[0035] 

According to yet still another aspect of the invention, 
^a- folding portable -termi-nalrx -appa^ratua- incd'Udes a fashion 
cover that covers outer surfaces of two housing portions 
and a connecting portion for foldably connecting the two 
housing portions and is freely replaceable. In the 
apparatus, the fashion cover includes: a base member which 
has a size larger than the two housing portions connected • 
to each other by the connecting portion; and an integument 
which covers at least an outer surface of the base member. 
The base member has an edge winding portion that protrudes 
from the edge of the two housing portions to the outside, 
and the edge winding portion is deformable so as to be 
inclined toward the two housing portions. 
[0036] 

According to this structure, the edge winding portion 
protruding from the two housing portions to the outside can 
be deformed so as to be bent toward the two housing 
portions. Therefore, when a user holds one of or both the 
two housing portions in his or her hand, the edge winding 
portion is deformed inward. Thus, the user can hold the 



two housing portions without coining into direct contact 
with the sides of the two housing portions, and thus the 
soft fashion cover can improve the touch of a portable 
terminal apparatus . 
5 [0037] 

According to still yet another aspect of the invention, 
a folding portable terminal apparatus includes a fashion 
cover that covers outer surfaces of two housing portions 
and- a-- connecting, port ionr.. for- foldablyv^^ . 

10 housing portions and is freely replaceable. In this 

apparatus, the fashion cover includes: a belt member which 
is provided at one end of an outer surface of the fashion 
cover; a first metal member which is provided at a leading 
- end of the belt member; a second metal member which is 

15 provided at the other end of the outer surface of the 

fashion cover and engages with the first metal member; and 
a permanent magnet which is provided on at least one of the 
first and second metal members to magnetically couple the 
first and second metal members. In addition, the first 

20 metal member and the second metal member have concave and 
convex portions engaged with each other. 
[0038] 

According to this structure, since the belt member is 
attached to the outside of the fashion cover, it is 
25 possible to reliably keep the two housing portions unfolded. 
In this case, the concave and convex portions are provided 
on the leading end of the belt member and the outer surface 

15 



of the fashion cover corresponding to the leading end of 
the belt member, respectively, such that they are engaged 
with each other. In addition, the first metal member and 
the second metal member coupled to each other by the 
5 permanent magnet are provided. Thus, it is possible to 
reliably and easily prevent the two housing portions from 
being unfolded by using the belt member. 
[0039] 

- M. . , -AGGordidag- tO' yet tiStiAl -another - aspects o-&^^ 

10 a folding portable terminal apparatus includes: a 

connecting member which has flexibility and connects two 
housing portions with a predetermined gap interposed 
therebetween; a bendable member which has enough restoring 
force and rigidity to restore a bent state to an unbent - • 

15 state and is attached so as to be laid across the two 

housing portions; and a base member which has an integument 
on a surface thereof. In this apparatus, the base member 
is mounted to the two housing portions, with a rear surface 
thereof separated from the connecting member. 

20 [0040] 

According to this structure, the following advantages 
are obtained. First, it is possible to foldably connect 
two housing portions without providing a hinge portion 
protruding from the two housing portions. Therefore, even 

25 when a user having a long fingernail operates the operating 
unit in the unfolded state of the two housing portions, it 
is possible to prevent the tip of the fingernail from being 



caught in the connecting portion, which makes it possible 
for the user to operate a folding mobile phone without any 
hindrance. Second, it is possible to stably keep the 
housing portions unfolded. Third, even when force is 
applied on the housing portions in the unfolded state, in a 
direction where the housing portions are separated from 
each other, a gap therebetween does not vary. In addition, 
it is possible to make the base member having an integument 
thereon operatively associated with- -and follow.^ the -f oldi-ngirri* 
or unfolding of the housing portions. 
[0041] 

In this way, it is possible to further reduce the 
thickness and weight of a small electronic apparatus and to 
mount a cover formed of various materials (for example,^ - 
leather or cotton) to a connecting device of the small 
electronic apparatus. In particular, it is possible to 
replaceably mount a cover having a colorful pattern thereon 
to the small electronic apparatus according to user's 
preference . 

Effects of the Invention 
[0042] 

According to the present invention, it is possible to 
provide a connecting device not having a connecting portion 
protruding from one surface of a member having two housing 
portions fixed thereon and capable of stably keeping the 
two housing portions unfolded at a predetermined angle. In 



particular, for example, in a folding mobile phone having 
this connecting device as a hinge portion thereof, even 
when a user views a display unit in the unfolded state of 
the folding mobile phone while walking, the mobile phone is 
5 not spontaneously folded, does not rock, and is not bent 
back in the unfolding direction (the mobile phone is not 
further bent in the unfolding direction thereof) . 
Therefore, it is possible to easily read mail, and to get 

... - tFid of inoonvenience ..in -inputting. ^character information- .to • - 

10 the operating unit, which prevents operationality from 
being lowered. 
[0043] 

Further, the invention can provide a folding portable 
terminal apparatus not having a connecting portion 

15 protruding from one surface of a member having two housing 
portions fixed thereon and capable of stably keeping the 
two housing portions unfolded at a predetermined angle. In 
particular, for example, even when a user views a display 
unit in the unfolded state of the folding portable terminal 

20 apparatus while walking, the folding portable terminal 

apparatus is not spontaneously folded, does not rock, and 
is not bent back in the unfolding direction (the mobile 
phone is not further bent in the unfolding direction 
thereof) . Therefore, it is possible to easily read mail, 

25 and to get rid of inconvenience in inputting character 
information to the operating unit, which prevents 
operationality from being lowered. 

18 



[0044] 

In the unfolded state of two housing portions, when 
torsion acts on the unfolded housing portions, it is 
possible to prevent tensile stress from being applied to 
the flexible wiring member. Therefore, even when the 
flexible wiring member is twisted, the breaking of the 
flexible wiring member does not occur. 

[0045] 

i^Phe be^adalale memberv -Which, is- a st r ip~ shaped- m^nbei^^^..,.- 
having a small occupied area and a small thickness, can 
stably maintain the unfolded state of the two housing 
portions. Therefore, it is possible to perform various 
operations in a stable state and thus prevent 

operationality from being lowered. 

[0046] 

Further, the invention can provide a folding portable 
terminal apparatus not having a connecting portion 
protruding from one surface of a member having two housing 
portions fixed thereon and capable of stably keeping the 
two housing portions unfolded at a predetermined angle. In 
particular, for example, even when a user views a display 
unit in the unfolded state of the folding portable terminal 
apparatus while walking, the folding portable terminal 
apparatus is not spontaneously folded, does not rock, and 
is not bent back in the unfolding direction (the mobile 
phone is not further bent in the unfolding direction 
thereof) . Therefore, it is possible to easily read mail. 



and to get rid of inconvenience in inputting character 
information to the operating unit, which prevents 
operationality from being lowered. 
[0047] 

Furthermore, since an appearance portion formed of a 
material, such as a natural fiber, a synthetic fiber, or 
leather, is used as an integument of a folding portable 
terminal apparatus and the inner surface of a base member 
having -an- ©ute^- surf ace- -^e-vered -with the. . integumenbusls.... - 
mounted to a housing, it is possible to mount the base 
member to the housing regardless of the kind of a material. 
Therefore, the unity of the housing is improved, which 
makes it possible to improve f ashionability . Thus, it is 
possible to provide a folding portable terminal apparatus 
having color, pattern, and material suitable for user's 
preference . 

Brief Description of the Drawings 
[0048] 

Fig. 1 is a perspective view illustrating the outer 
appearance of a folding mobile phone according to an 
embodiment of the invention. 

Fig. 2 is an exploded perspective view of Fig. 1. 

Fig. 3A is a diagram illustrating a main body portion 
and a connecting device provided therein in the unfolded 
state of the folding mobile phone according to the 
invention. 

20 



Fig. 3B is a diagram illustrating the folded state of 
the main body portion of the folding mobile phone. 

Fig. 4 is a central cross-sectional view when the 
folding mobile phone according to the invention is unfolded. 

Fig. 5 is a central cross-sectional view when the 
folding mobile phone according to the invention is folded. 

Fig. 6 is a block diagram illustrating electrical 
structure of the main body portion of the folding mobile 
phone according.- to .^the ija^ventdon. ^ . • . . - > . -r^- 

Fig. 7 is a perspective view illustrating a state when 
a fashion cover is being mounted to the main body portion 
of the folding mobile phone according to the invention 
shown in Fig. 1. 

Fig. 8 is a perspective view illustrating a state ~ - 
immediately before the fashion cover is completely mounted 
to the main body portion of the folding mobile phone 
according to the invention shown in Fig. 1. 

Fig. 9 is a perspective view illustrating the outer 
appearance of a folding mobile phone according to another 
embodiment of the invention. 

Fig. 10 is an exploded perspective view of Fig. 1. 

Fig. 11 is a perspective view illustrating a main body 
portion of the folding mobile phone shown in Fig. 1, as 
viewed from the rear surface thereof. 

Fig. 12A is a diagram illustrating a main body portion 
and a connecting device provided therein in the unfolded 
state of the folding mobile phone according to the 



invention. 

Fig. 12B is a diagram illustrating the folded state of 
the main body portion of the folding mobile phone. 

Fig. 13 is a central cross-sectional view when the 
folding mobile phone according to the invention is unfolded 

Fig. 14 is a central cross-sectional view when the 
folding mobile phone according to the invention is folded. 

Fig. 15 is a transverse sectional view illustrating a 
slower .housing, portion of ., th-e folding -mobile^ phone^according 
to the invention. 

Fig. 16 is a block diagram illustrating electrical 
structure of the main body portion of the folding mobile 
phone according to the invention. 

Fig. 17A is a front view illustrating the state of a 
second connecting member and a flexible wiring member when 
an upper housing portion deviates from the lower housing 
portion. 

Fig. 17B is a diagram illustrating a state in which 
the flexible wiring member is arranged on the right side of 
the second connecting member (two members do not overlap 
each other) . 

Fig. 18A is a diagram illustrating the folded state of 
the main body portion. 

Fig. 18B is a right side view of Fig. 18A. 

Fig. 19 is a diagram illustrating the upper housing 
portion deviating from the lower housing portion in the X 
direction by AX. 
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Fig. 20 is a diagram illustrating a state in which the 
upper housing portion pivots on a center O with respect to 
the lower housing portion in the P direction by AP in the 
folded state of the folding mobile phone. 

Fig. 21 is a diagram illustrating the folding mobile 
phone folded such that a very small clearance is formed 
between leading ends of the upper and lower housing 
portions . 

> Figu- 22 '4:3-' -a. pe-r-sp-ective view illustrating -an* aspect^- 
of the second connecting member being screwed to bosses of 
the first and second housing portions. 

Fig. 23 is a diagram illustrating the bosses each 
having a spherical leading end. 

Fig. 24 is a diagram illustrating contact portions 
between the leading ends of the basses and a curved portion 
of the second connecting member. 

Fig. 25 is a diagram illustrating an R portion 
provided in the contact portion between the leading end of 
the bass and the curved portion of the second connecting 
member . 

Best Mode for Carrying Out the Invention 
[0049] 

Hereinafter, preferred embodiments of the invention 
will be described in detail with reference to the 
accompanying drawings. As a small electronic apparatus of 
the invention, a folding mobile phone, which is a kind of 



folder-type mobile phone, will be described. 

Fig. 1 is a perspective view illustrating the 
appearance of a folding mobile phone according to the 
invention. Fig. 2 is a partial exploded perspective view 
of Fig. 1. Figs. 3A and 3B are diagrams illustrating the 
unfolded state and the folded state of a connecting device 
of the folding mobile phone according to the invention, 
respectively. Fig. 4 is a central cross-sectional view 
illustrating the imfolded- state of the folding.mobil^ pfeDn.e- 
according to the invention. Fig. 5 is a central cross- 
sectional view illustrating the folded state of the folding 
mobile phone according to the invention. Fig. 6 is a block 
diagram illustrating the electrical structure of a main 
body portion of the folding mobile phone according to the 
invention. 

[0050] 

As shown in Figs. 1 and 2, the folding mobile phone 
according to this embodiment includes, as main components, 
a main body portion A and a fashion cover B provided on an 
outer surface of the main body portion A. 

[0051] 

As shown in Figs. 1 to 6, the main body portion A 
includes a housing composed of an upper housing portion 1 
and a lower housing portion 2 and a connecting device 3 
which fixes the upper and lower covers 1 and 2 and is bent 
at a connecting portion between the upper and lower housing 
portions 1 and 2. 



[0052] 

The upper housing portion 1 accoitunodates, for example, 
an earpiece (receiver) 11, serving as a first voice output 
unit, a speaker 12 (see Fig* 4), serving as a second voice 
output unit, a display unit 13, a permanent magnet 14, and 
a first printed board 15 (see Fig. 4) . In addition, for 
example, an LCD constituting the display unit 13, which 
will be described later, is mounted on the first printed 
JDoard. -1-5 . - , _ ^ , f^s: . ^a.. . . - ^. j. , . . _ ^ . 

[0053] 

Meanwhile, the lower housing portion 2 accommodates, 
for example, a mouthpiece (microphone) 21, an operating 
unit 22, a vibrator unit 23 (see Fig. 4), a camera unit 24 
(see Fig. 4), a Hall element 25, a detachable cell 26 (see 
Fig. 4), and a second printed board 27 (see Fig. 4) . In • 
Figs. 4 and 6, the second printed board 27 has a 
transmitting/receiving unit 271, a data converting unit 272 
a voice processing unit 273, an image processing unit 274, 
an information storage unit 275, and a control unit 270 
mounted thereon. 
[0054] 

The upper and lower housing portions 1 and 2 are fixed 
on the connecting device 3, with a bendable connecting 
portion interposed therebetween. The connecting device 3 
is mainly composed of a sheet-shaped member 31 and a 
bendable member 32, and has an antenna 34 and a flexible 
wiring member (for example, a flexible substrate) 35 



provided therein. 
[0055] 

Next, components included in the folding mobile phone 
of this embodiment will be described below in more detail. 

5 

Main body portion A 

The housing, which is one of the components forming 
the main body portion A, is composed of the upper housing 
.portion 1 and t?he lower housing portion 2, ^ a^s ,desGrii)ed 

10 above. Meanwhile, the connecting device 3, which is one of 
the components forming the main body portion A, connects 
one surface (rear surface) of the upper housing portion 1 
and one surface (rear surface) of the lower housing portion 
2. The bending of the connecting device 3 causes the main 

15 body portion to be bent at the connecting portion 3A (in 

the direction of arrow P and the opposite direction thereof 
in Figs . 1 to 4) . 

That is, when the folding mobile phone is not used, 
the main body portion A is folded, that is, the upper 

20 housing portion 1 is bent with a surface thereof facing 

(being opposite to) the lower housing portion 2, as shown 
in Fig. 5. On the other hand, when the folding mobile 
phone is used, as shown in Figs. 1 and 4, the main body 
portion A is unfolded such that a user's face is opposite 

25 to the upper housing portion 1 and the lower housing 
portion 2 . 
[0056] 
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(1) Upper housing portion 1 

The receiver 11, which is an earpiece, is provided on 
a main surface lA of the upper housing portion 1 which is 
opposite to the lower housing portion 2 in the folded state 
of the main body portion A such that a voice is output from 
the main surface lA. When the folding mobile phone of this 
embodiment is normally used, the voice of the other part 
communicating with the user is output from the receiver 11. 
MeanwhilB, iin^^ Figrj-. 4,* the- ^speaker 12 is.^provided*.iOn'- a- i^^aar^ 
surface IB of the upper housing portion 1 opposite to the 
main surface lA, and outputs a ring tone from the rear 
surface IB in the standby state of a mail or phone call. 
[0057] 

The display unit 13 is provided in a portion of the 
main surface lA of the upper housing portion 1 leaning 
closer to the connecting portion 3A than the receiver 11. 
In addition, a window frame ISA is formed on the main 
surface lA of the upper housing portion 1 so as to 
correspond to the display unit 13, and a transparent window 
13B is bonded to the window frame 13A. Therefore, a user 
can recognize, for example, characters displayed on the 
display unit 13 through the transparent window 127 from the 
outside of the upper housing portion 1 . The display unit 
13 can be composed of, for example, a liquid crystal 
display device (LCD), and displays, for example, characters, 
symbols, nixmbers, images, and maps. 

[0058] 



The permanent magnet 14 is provided in the vicinity of 
the receiver 11 at a corner of the upper housing portion 1. 

The receiver 11, the speaker 12, and the display unit 
13 are mounted on the first printed board 15 so as to be 
electrically connected to the control unit 270, as shown in 
Fig. 6. 

[0059] 

(2) Lower housing portion 2 

. . The microphona^ 21^:- wh-ich- is. the rmouthpiecer -and^.the^ 
operating unit 22 are provided on a main surface 2A of the 
lower housing portion 2 that is opposite to the main 
surface lA of the upper housing portion 1 when the main 
body portion A is folded. 
[0060] 

The microphone 21 is provided close to an end of the 
lower housing portion opposite to another end thereof 
facing the connecting portion 3A. 

[0061] 

A finger F of a user who operates the operating unit 
22 is represented by two-dotted chain lines in Fig. 4. The 
user can operate the operating unit 22 to perform a ring up 
or ring off operation, an operation of adjusting the volume 
of a ring tone output from the receiver 11 or the spealcer 
12, an operation of inputting characters, symbols, or 
numbers, an operation of driving a camera unit 24, and a 
switching operation to a manner mode. Unlilce the related 
art, in this embodiment, a hinge portion that has a 
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substantially cylindrical shape in cross-sectional view and 
protrudes toward the upper direction is not provided in 
front of the finger of the user. Therefore, for example, 
even when the user's fingernail is long, the user can 
easily operate the operating unit 22. 
[0062] 

The vibrator unit 23 starts operating when a call is 
received to inform the user of the reception of the call. 
' . . [0.063] ■ ........ ^ . . - . . ........ . ...... 

The camera unit 24 is provided on a rear surface 2B 
(see Fig. 4) of the lower housing portion 2 opposite to the 
main surface 2A in parallel to the cell 2 6 detachable from 
the lower housing portion 2, and is capable of capturing 
the image of a subject positioned at the rear side of the 
operating unit 22. Incident light from the subject 
captured by the camera unit 24 passes through a lens group, 
and is converted from an optical signal into an electric 
signal by a photoelectric conversion element, such as a CCD 
(charge coupled device) , thereby generating image 
information. In Fig. 6, the image information is processed 
by an image processing unit 274, which will be described 
later, and is then displayed on the display unit 13 as an 
image . 

[0064] 

Therefore, the camera unit 24 and the display unit 13 
are connected to the image processing unit 274, and the 
image information obtained by the camera unit 112 is stored 



in an information storage unit 275, which will be described 
later, through a predetermined operation. Further, the 
information storage unit 275 can store, in addition to the 
image information, information on telephone numbers, voice 
5 information, image information (for example, received image 
information) other then the image information on the 
captured image, and information on transmitted or received 
mail or characters currently being written. 

[0065] - • . . .. 

10 The Hall element 25 is provided on the second printed 

board 27 so as to be opposite to the permanent magnet 14 
when the main body portion A is folded. 

Since the Hall element 25 is arranged close to the 
permanent magnet 14 when the main body- portion A is folded, 

15 it detects the magnetic field of the permanent magnet 14 to 
output a detection signal to the control unit 270, which 
will be described later. On the other hand, when the main 
body portion A is unfolded, the permanent magnet 14 is 
separated from the Hall element 25. In this case, the Hall 

20 element 25 cannot detect the magnetic field of the 

permanent magnet 14, so that it does not generate the 
detection signal. 
[0066] 

That is, when the Hall element 113 detects the 
25 magnetic field of the permanent magnet 108, the main body 
portion 101 is in a folded state. On the other hand, when 
the Hall element 25 does not detect the magnetic field of 



the permanent magnet 14, the main body portion A is in an 
unfolded state- In the folding mobile phone of this 
embodiment, when the housing is folded, no image is 
displayed on the display unit 13 in a standby state. On 
5 the other hand, when the housing is unfolded, for example, 
a mark indicating received electric field strength, 
information on a battery level, time information, and 
information on an incoming call are displayed on the 
display unit 13. . . . , 

10 [0067] 

The vibrator unit 23, the operating unit 22, the 
microphone 21, the camera unit 24, the Hall element 25, and 
the cell 26 are mounted on the second printed board 27 so 
as to be electrically connected to the control -unit 270. 

15 [0068] 

As shown in Fig. 6, the control unit 270 is connected 
to the transmitting/receiving unit 271, the data converting 
unit 272, and the information storage unit 275 as well as 
to the vibrator unit 23, the operating unit 22, the Hall 

20 element 25, and the display unit 13 to control these units. 
The control unit 27 0 is also connected to the cell 26. 
[0069] 

The transmitting/receiving unit 271 is connected to 
the antenna 34, and processes data received by the antenna 
25 34 to output the data to the data converting unit 272. The 
data converting unit 272 is connected to the voice 
processing unit 273, and the voice processing unit 273 is 



connected to the receiver 11, the speaker 12, and the 
microphone 2 1 . 
[0070] 

The data converting unit 272 converts the data 
5 transmitted through the transmitting/receiving unit 271 and 
the control unit 270 from the antenna 34 into voice data 
and outputs the voice data to the voice processing unit 273. 
Meanwhile, the voice processing unit 273 decodes the voice 
data to generate^ the voice signal, and-outputs the. . voice ^ - 

10 signal to the receiver 11 or the speaker 12. Then, the 

receiver 11 or the speaker 12 outputs a voice corresponding 
to the voice signal transmitted from the voice processing 
unit 273. 

[0071] 

15 Further, the voice processing unit 273 encodes a voice 

received by the microphone 21 to generate voice data and 
outputs the generated voice data to the data converting 
unit 272. The data converting unit 272 converts the input 
voice data into communication data and outputs the 

20 communication data to the transmitting/receiving unit 271. 
The transmitting/receiving unit 271 processes the received 
communication data and transmits the processed data as 
radio waves by using the antenna 34. 
[0072] 

25 (3) Connecting device 3 

The connecting device 3 is bent when the main body 
portion A is folded, and is unbent when the main body 
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portion A is unfolded. That is, the connecting device 3 
has flexibility, and includes a sheet-shaped member for 
fixing the upper and lower housing portions 1 and 2 with 
the connecting portion 3A, which is a central portion, 
interposed therebetween, and a bendable member having 
enough restoring force and rigidity to restoring a bent 
state to a flat state. 

As shown in Fig. 4, the connecting device 3 of this 
embodimen^fe-^ includes- a .first connecting memher-'31,.. .a second 
connecting member 32, and a third connecting member 33. 
Among them, the first connecting member 31 and the third 
connecting member 33 form the sheet-shaped member, and the 
second connecting member 32 forms the bendable member. 

[0073] 

Further, the second connecting member 32, the antenna 
34, and the flexible wiring member 35 are provided in a gap 
between the first connecting member 31 and the third 
connecting member 33. One end (a power supply portion 34A) 
of the antenna 34 is connected to a power supply portion of 
the second printed board 27, and the other end thereof 
extends toward the upper housing portion 1. The flexible 
wiring member 35 having a linear shape has one end 
connected to the first printed board 15 through a connector 
35A and the other end connected to the second printed board 
27 through a connector 35B. 

[0074] 

As described above, the first connecting member 31 

33 



constitutes the connecting portion 3A for connecting the 
upper and lower housing portions 1 and 2 together with the 
third connecting member 33. In particular, the first 
connecting member 31 of this embodiment forms the surface 
5 of the connecting portion 3A (a surface facing the same 

direction as that in which the main surface lA of the upper 
housing portion 1 and the main surface IB of the lower 
housing portion 2 face) and is connected to the outer 

' - surface of the- upper- iiousin^ portion 1 and fehe voufeer .s- . . 

10 surface of the lower housing portion 2 (is also used as the 
outer surfaces of the upper and lower housing portions 1 
and 2) . In addition, a portion of the first connecting 
member 31 forms a flange portion 31A protruding from side 
surfaces IC and 2C of the upper and lower housing portions 

15 1 and 2 toward the outside. 
[0075] 

The second connecting member 32 is provided so as to 
be laid across the rear surface IB of the upper housing 
portion 1 and the rear surface 2B of the lower housing 
20 portion 2. The second connecting member 32 is formed of a 
thin sheet of steel having flexibility and rigidity (for 
example, carbon tool steel or stainless steel) . 

[0076] 

The third connecting member 33 integrally connects the 
25 rear surface IB of the upper housing portion 1 to the rear 
surface 2B of the lower housing portion 2, and both ends of 
the third connecting member 33 are also connected to the 



rear surface IB of the upper housing portion 1 to the rear 
surface 2B of the lower housing portion 2 (that is, the 
third connecting member 33 is also used as the rear 
surfaces of the upper and lower housing portions 1 and 2) ♦ 
In addition, the second connecting member 32 is interposed 
between the first connecting member 31 and the third 
connecting member 33. 
[0077] 

Further,, ^-thej^irst -r-eonnecting. -member 31 . and the third - - 
connecting member 33 are formed of a proper material having 
flexibility, such as thermoplastic polyester ether 
elastomer or polyurethane resin. In addition, a material 
forming the first connecting member 31 and the third 
connecting member 33 is not limited to the above-mentioned 
material. For example, any material can be used for the 
first and third connecting members 31 and 33 as long as it 
has flexibility and rigidity. 

[0078] 

Inner surfaces ID and 2D of the main surfaces lA and 
2A of the upper and lower housing portions 1 and 2 formed 
by the first connecting member 31 are formed of a material, 
such as an ABS resin, different from that forming the main 
surfaces lA and 2A. That is, the upper housing portion 1 
and the lower housing portion 2 are integrally formed by a 
different material molding method (for example, an 
inserting molding method) for integrally forming a product 
with different Icinds of materials. 
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[0079] 

The reason why the first and second housing portions 1 
and 2 are integrally formed with the first connecting 
member 31 of the connecting device 3 by the different 
material molding method will be described below. 

As shown in Figs. 4 and 5, the third connecting member 
33 is fixed to the boards 15 and 27 by driving tapping 
screws 331 into holes 332 formed in the inner surfaces ID 
and 2D. of the upper., and rl owe r housing jport ions 1. and: .2».,. In 
a case in which the tapping screws are tightened with a 
predetermined clamping torque in order to obtain a 
predetermined axial force (clamping force) , when the 
allowable shear stress of the holes 332 is weak, the holes 
332 are damaged- 

It has been known that, in general, the allowable 
shear stress of ABS resin is stronger than that of the 
thermoplastic polyether ester elastomer. Therefore, in 
this embodiment, the holes 332 provided in the main 
surfaces lA and 2A of the first and second housing portions 
1 and 2 (which are connected to the operating unit 22 and 
the window frame 13A of the display unit 13) are formed of 
the ABS resin, which prevents the damage of the holes 332 
when the screws are tightened. 

[0080] 

However, when the holes 332 connected to the main 
surfaces lA and 2A of the first and second housing portions 
1 and 2 and the window frame 13A are formed of the 



thermoplastic polyether ester elastomer, the transparent 
window 13B is not fixedly adhered to the window frame 13A 
by an adhesive tape since the thermoplastic polyether ester 
elastomer generally has weak adhesion. In this case, for 
example, when the folding mobile phone is dropped, the 
transparent window 13B may be separated from the window 
frame ISA. 
[0081] 

... ' Fromfi-t'hisi point of- view,- .in -this, - embodiment>-- ri-ti. - order 
to solve the above-mentioned problem, the outer surfaces lA 
and 2A (actually, formed by the first connecting member 31) 
of the upper and lower housing portions 1 and 2 formed of 
thermoplastic polyether ester elastomer are integrally 
formed with the holes 125 and the window frame 12 6 formed 
of ABS resin. 
[0082] 

The first connecting member 31 is not necessarily 
integrally formed with the upper and lower housing portions 
1 and 2 by the different material molding method. For 
example, the first connecting member 31 may be separately 
formed from the upper and lower housing portions 1 and 2, 
and the connecting device 3 may be integrally fixed to the 
upper and lower housing portions 1 and 2 by a mechanical 
coupling means (for example, a screw or an adhesive) . In 
addition, even when the upper and lower housing portions 1 
and 2 and the first connecting member 31 are formed of the 
same material (for example, thermoplastic polyether ester 
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elastomer) , the third connecting member 33 may be fixed to 
the upper and lower housing portions 1 and 2 or the 
transparent window 13B may be fixed to the window frame 13A 
by proper methods other than the above-mentioned method. 
5 [0083] 

Next, the second connecting member 32 forming the 
bendable member of the connecting device 3 will be 
described below in detail, mainly referring to Figs. 3A and 

10 Figs. 3A and 3B are diagrams illustrating the second 

connecting member 32 of the connecting device 3 of the main 
body portion A. Fig. 3A is a diagram illustrating the 
unfolded state of the connecting device 3 of the main body 
portion A, and Fig. 3B is a diagram illustrating the folded 

15 state of the connecting device 3 of the main body portion A. 
[0084] 

As shown in Figs. 3A to 5, the second connecting 
member 32 is a thin plate extending in a straight line from 
the upper housing portion 1 to the lower housing portion 2 

20 and having an arc shape in sectional view with a width Wl 
and a curvature Rl . The center of the curvature Rl is 
placed at the main surface lA of the upper housing portion 
1 (or the main surface 2A of the lower housing portion 2), 
and the center is represented by a point O (Fig. 3B) . In 

25 addition, one end of the second connecting member 32 is 

mounted on the upper housing portion 1 (that is, the first 
connecting member 31 integrally formed with the lower 
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housing portion 2 in Fig. 5), the other end thereof is 
mounted on the lower housing portion 2 (similarly, the 
first connecting member 31 integrally formed with the lower 
housing portion 2) . As will be described later, when being 
5 bent, the arrangement positions of the two ends are defined 
by a stopper 321 (which is provided in the first connecting 
member 31 shown in Fig. 5) after a predetermined amount of 
clearance required at the time of bending is ensured. 

[0085].. - - - . ........ 

10 As shown in Fig. 3A, when the connecting device 3 of 

the main body portion A is in the unfolded state, the 
second connecting member 32 extends in a straight line from 
the upper housing portion 1 to the lower housing portion 2, 
so that a stable state is maintained. In this state, even 

15 when the connecting device 3 of the main body portion A in 
the unfolded state (Fig. 1) is further bent in a direction 
opposite to the direction of arrow P, since the second 
curved connecting member 32 has a high degree of rigidity 
in a direction where the curved state is released (the 

20 unfolded main body portion A is further bent) , force to 
maintain the unfolded state is generated (hereinafter, 
referred to as 'curve maintaining force'). Therefore, 
force (reverse bending force) required for bending the main 
body portion in a direction where the unfolded main body 

25 portion A is further bent, that is, a direction of a convex 
curved surface (positive curved surface) opposite to a 
concave curved surface (negative curved surface) is 
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considerably stronger than force (folding force) required 
to bend the main body portion in the direction of arrow F, 
which makes it difficult for the main body portion to be 
bent. The anti-bending force is determined by the 
secondary moment of the cross section or the Young's 
modulus . 

[0086] 

In contrast, when the main body portion is bent in the 
direction of arrow. P (see Fig. 4) by force stronger than, a., 
predetermined force, the central portion of the second 
connecting member 32 is bent in a direction where the main 
body portion A is folded by jumping, but plastic 
deformation does not occur therein. That is, when force 
applied is released, the central portion of the second 
connecting member 32 returns to the flat state by restoring 
force, which causes the connecting device 3 of the main 
body portion A to return to the unfolded state. In order 
words, the second connecting member 32 also functions as a 
means for preventing the main body portion A from easily 
being bent in the direction of arrow P. 

[0087] 

As shown in Fig. 4B, when the connecting device 3 of 
the main body portion A is folded, the second connecting 
member 32 is bent at the connecting portion 3A, which is a 
central portion between the upper housing portion 1 and the 
lower housing portion 2. In this case, the sectional shape 
of the connecting portion 3A, which is a central portion of 
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the second connecting member 32, is elastically deformed 
from the arc shape to a linear shape, causing a width W2 of 
the connecting portion 3A to be larger than the width Wl 
before the elastic deformation. 
5 When the connecting portion 3A is elastically deformed, 

force to return the connecting portion to the arc shape and 
the linear shape is generated from the second connecting 
member 32. That is, when the connecting device 3 of the 
main body portion. A is folded, the -secend . cennect in g- member 
10 32 is bent while receiving force to return the connecting 
portion to the linear shape (force to restore the width W2 
to the width Wl ) . 
[0088] 

In this embodiment/ the second connecting member 32 is 
15 formed of steel having a thickness of 0.1 mm. In addition, 
the second connecting member 32 has a width Wl of 15 mm and 
a curvature radius Rl of 20 mm, and a distance L between 
the upper housing portion 1 and the lower housing portion 2 
is 45 imn. In this case, bending starting force (folding 
20 force, which will be described later) Fl when the unfolded 
connecting device 3 of the main body portion A is bent in 
the direction of arrow P is about 0.6 [N (Newton)]. When 
the connecting device 3 of the main body portion A is 
folded, restoring force F2 to restore the connecting device 
25 3 of the main body portion A to the unfolded state is about 
1.5 [N] - In addition, force required to further bend the 
unfolded connecting device 3 of the main body portion A in 
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the direction of arrow P ('reverse bending force', which 
will be described later) F3 is about 2 [N] . 
[0089] 

The second connecting member 32 which has an arc shape 
in sectional view and is provided such that the center O of 
the arc is positioned on the main surface lA of the upper 
housing portion 1 is used as the bendable member of the 
connecting device 3. As a result, it is possible to make 
the force F3^-to -:^e^^ersely^-bend the connecting:^ de^Zrice. ^(this 
is referred to as 'reverse bending force')/ which is not 
generally used, stronger than the force Fl required for a 
user to generally operate the main body portion (force 
required to fold the main body portion (this is referred to 
as ' folding force ')) . 

Therefore, when the folding force Fl or the reverse 
bending force F3 is appropriately set, it is possible to 
easily fold the unfolded main body portion A. In addition, 
it is possible to prevent the unfolded connecting device 3 
from being reversely bent, and thus to provide the 
connecting device 3 capable of improving the convenience of 
users • 

[0090] 

Further, when the second connecting member 32 is bent, 
the curvature radius of the second connecting member 32 is 
larger than that of the first connecting member 31 by at 
least a value corresponding to the thickness thereof. 
Therefore, both ends of the second connecting member 32 in 



the longitudinal direction should be fixed to the housing 
(rear surface) with a predetermined clearance, or one end 
should be slidably fixed to the housing (rear surface) such 
that the main body portion A can be reliably folded) . In 
5 this embodiment/ both ends of the second connecting member 
32 are fixed to the rear surfaces IB and 2B of the upper 
and lower housing portions 1 and 2 with a predetermined 
clearance (not shown) . 

^ - - [OO910.. ...... ^ V. ^o>... • . . .i. . 

10 Next, a supplementary description of the third 

connecting member 33 will be made below. 

As shown in Figs. 4 and 5, in the third connecting 
member 33, one surface (outer surface) of a portion 
corresponding to the connecting portion 3A is recessed in 

15 the lengthwise direction thereof over a predetermined 
length L (see Fig. 5), thereby forming a thin portion 
(which forms a folding force generating means) 33A. A 
thinnest portion (a concave portion; which also forms a 
folding force generating means) 33B is provided in the 

20 center of the thin portion 33A in a linear shape along a 
width direction W (a depth direction in Figs. 4 and 5). 
[0092] 

The entire thin portion 33A can be easily bent in the 
direction where the main body portion A is folded by 
25 forming the thin portion 33A and the thinnest portion 33B 
in the main body portion A. When the main body portion A 
is folded, the thin portion 33A is bent with a distance 



from the first connecting member 31 being narrowed, while 
expanding a little. At the same time, the thinnest portion 
33B Is linearly curved along the width direction where the 
thinnest portion 33B Is formed, while uniformly expanding. 
When the expansion angle of the thinnest portion 33B before 
the third connecting member 33 shown In Fig. 4 expands 
(before the main body portion A Is folded) Is referred to 
as '0', the expansion angle of the thinnest portion 33B 
after the third connecting member .33. &hown .dn— Fig. -5 - ... 
expands (after the main body portion A is folded) is 6 + A. 
[0093] 

In the folded state of the main body portion A, when 
the upper housing portion 1 is Intentionally turned with 
respect to the lower housing portion 2 in the direction of 
arrow a shown in Fig. 3B, , the expansion angle of the third 
connecting member 33 becomes non-uniform. When the 
Intentional turning is released, the expansion angle 
becomes uniform. That is, when the main body portion A is 
folded, the thinnest portion 33B of the third connecting 
member 33 regulates the bending position of the connecting 
portion 3A. Therefore, when the thinnest portion 33B of 
the third connecting member 33 is not provided, there is a 
fear that, when the main body portion A is folded, the 
upper housing portion 1 may be arbitrarily turned in the 
direction of arrow a with respect to the lower housing 
portion 2. 

[0094] 
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Further, when the main body portion A is folded, force 
to restore the first and third connecting members 31 and 33 
to the linearly unbent states is generated. However, since 
the restoring force is considerably weaker than the force 
5 F2 generated from the second connecting member 32 

(hereinafter, referred to as 'restoring force')/ the 
folding or unfolding force of the main body portion A is 
almost determined by only the second connecting member 32 . 

'Bhisr iSv similarly applied when the main body port-ion A is- 

10 folded and at the time of expansion. That is, in these 

cases, the restoring force also depends on only the second 
connecting member 32 . 

[0095] 

When the main body portion 101 is unfolded, the first 
15 to third connecting members 31 to 33 are unbent in a 

straight line, and this unbent state is maintained by the 
rigidity of the second connecting member 32. That is, when 
the lower housing portion 2 is held by a user's hand, the 
upper housing portion 1 is kept open. Therefore, the upper 
20 housing portion 1 is not bent in the direction of arrow P 
and in a direction opposite to the direction of arrow P. 
Thus, it is possible to easily fold the main body portion A. 
[0096] 

Since the connecting portion 3A is flush with the rear 
25 surface IB of the upper housing portion 1 and the rear 
surface 2B of the lower housing portion 2, a curvature 
radius R2 (see Fig. 5) of the connecting portion 3A when 



the main body portion A is folded is substantially equal to 
half the sum of the thickness of the upper housing portion 
1 and the thickness of the lower housing portion 2. 

Therefore, when the main body portion A is folded, the 
antenna 34 and the flexible wiring member 35 provided in 
the connecting portion 3A are also bent. However, since 
the curvature radius R2 is sufficiently large, storing 
stress does not occur in the antenna 34 and the flexible 
wiring-, member 35>.- ^. _ . 

As a result, it is not necessary to use members having 
a long bending life span and high durability for the 
antenna 34 and the flexible wiring member 35. In addition, 
when the main body portion A is folded or unfolded, the 
antenna 34 and the flexible wiring member 35 are provided 
as shown in Figs. 3A and 3B. 

[0097] 

Next, the fashion cover B will be described below in 
detail with reference to Figs. 1 and 2. 

As shown in Fig. 2, the fashion cover B includes an 
appearance portion 4 having a sack shape, made of a 
fashionable material, such as jersey or leather, and a 
frame portion 5 provided in the appearance portion 4 . 

[0098] 

The appearance portion 4 has a first opening 4H 
through which a voice is output from the speaker 12 and a 
first opening 4J formed to correspond to the position of 
the camera 24. The frame portion 5 has a 'U' shape in 
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sectional view^ and the edge of the first connecting member 
31 and the flange portion 31A are fitted into the frame 
portion 5, so that the fashion cover B is mounted on the 
main body portion A while covering the third connecting 
member 33. In addition, the fashion cover B is detached 
from the main body portion only by separating the frame 
portion 5 from the flange portion 31A. 
[0099] 

- The frame, portion- 5 Is. formed of a flexible elastic 
material (for example, a rubber material, such as EPDM or 
urethane, or polyurethane resin having low hardness), and 
has a plurality of slits 5A provided therein. When the 
main body portion A is folded and the connecting portion 3A 
is bent, gaps between the -slits 5A vary to cause the frame 
portion 5 to be easily bent, thereby giving followingness 
to the main body portion A. 
[0100] 

A belt member 6 having a hook 6A, serving as one 
locJcing means, provided therein is sewed onto one end of an 
outer surface (a lower surface in Figs. 1 and 2) of the 
appearance unit 4 of the fashion cover B. In addition, an 
engaging portion 4M, serving as the other locJcing means, 
which is fastened to the hooJc 6A is provided at a position 
separated from the other end of the outer surface by a 
predetermined distance. 

[0101] 

In this way, when the main body portion A is folded. 



the belt member 6 is bent to fasten the hook 6A to the 
engaging member 4M provided in the vicinity of the other 
end of the outer surface of the appearance portion 4. In 
the folded state of the main body portion A, the restoring 
force F2 of the second connecting member 32 causes the main 
body portion A to be unfolded. However, since the hook 6A 
is fastened to the engaging unit 4M/ it is possible to 
prevent the main body portion A from being unfolded even 
; when - the ^restoring' f orce-EZ . is applied^ tQ. the. -fmaJ-B=^body . - 
portion A. 

Further, the folded state of the main body portion A 
may be maintained by setting the restoring force F2 of the 
second connecting member 32 to be weaker than that 
generated by the weight of the upper housing portion 1 or 
the lower housing portion 2 when the main body portion A is 
folded, without using the belt member 6. 

[0102] 

Next, the operation of the folding mobile phone 
according to the embodiment will be described below in 
detail . 

In the folding mobile phone having the above-mentioned 
structure according to this embodiment, when the folding 
mobile phone is not used, the belt member 6 is fastened to 
maintain the connecting portion 3A to be folded, with the 
upper housing portion 1 overlapping the lower housing 
portion 2 . On the other hand, when the fastening between 
the hook 6A of the belt member 6 and the engaging portion 
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4M is released to use the folding mobile phone, the main 
body portion A is unfolded by the restoring force F2 of the 
second connecting member 32 to return to a substantially 
flat state, and the unfolded state of the main body portion 
is stably maintained by the curve holding force (action) of 
the second connecting member 32. 
[0103] 

Therefore, in the stable unfolded state of the main 
"body portion- A-z- for'-e-xample, . making, or recei:v;ing--a^-phone^. 
call, reading mail through the display unit 13, or 
operating the operation unit 22 to write a letter can be 
performed. In this case, even when the user views the 
display unit 107 with a hand holding the lower housing 
portion 2, the upper housing portion 1 is not bent back by 
the curve holding force (rigidity) of the second connecting 
member 32. Therefore, the user can hold the folding mobile 
phone only in one hand to use it, without feeling 
inconvenient. 

[0104] 

Further, when the main body portion A is unfolded, the 
gap between the receiver 11 and the microphone 21 becomes 
largest. In this state, when a receiver is held to a 
user's ear with the main body portion A being held in the 
user's hand to answer the telephone, the microphone 21 is 
positioned in the vicinity of the mouth, which makes it 
possible for the user to listen to a clear voice and to 
transmit a clear voice to the other party. In this case. 



there is a fear that the reverse bending force F3 may be 
applied to the main body portion A to be bent back, in a 
state in which the receiver 11 is held to the user's ear. 
Therefore, when the user further holds the rear surface IB 
5 of the upper housing portion 1, the user can make or answer 
a phone call in a more stable state. 

In Figs. 3A and 3B, in order to prevent the unfolded 
main body portion A from being further bent in the 
^■i.. direction of- a-r-roi^fe-Py^. -tehe'- w.-Udth^Wl of . .the- second-.. conneafcing^-.-v.. 
10 member 32 may increase, or the curvature radius Rl may 

decrease to strength the curve holding force of the second 
connecting member 32 . 
[0105] 

Meanwhile, when the folding mobile phone is not used 
15 (a call waiting state) , folding force stronger than the 

folding force Fl is applied to the main body portion A such 
that the main surface lA of the upper housing portion 1 
faces the main surface 2A of the lower housing portion 2, 
and the hook 6A of the belt member 6 is fastened to the 
20 engaging portion 4M, which makes it possible to keep the 
main body portion A folded. When the main body portion A 
is folded, the size of the main body portion A is reduced. 
That is, the projected area of the main body portion in the 
vertical direction with respect to the main surfaces lA and 
25 2A of the upper and lower housing portions 1 and 2 is 

reduced to the minimum, and thus the folding mobile phone 
is handy to carry. 
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[0106] 

In the folded state of the main body portion A, the 
thinnest portion (the concave portion) 33B of the third 
connecting member 33 expands (see Fig. 5), and the central 
portion of the second connecting member 32 corresponding to 
the connecting portion 3A is flattened. In this case, 
force to release the expanding state is applied to the 
thinnest portion 33B of the third connecting member 33, and 
-force- fto res tore., .-the -flafe- state to- the.- cuwed state -is...... v, 

applied to the central portion 128 of the second connecting 
member 32. However, as described above, since the hook 6A 
provided in the belt member 6 of the first connecting 
member 31 of the fashion cover B is fastened to the 
engaging portion 4M, the folded state of the main body 
portion A is maintained. 

[0107] 

Next, an operation of mounting the fashion cover B to 
the main body portion A will be described below in detail 
with reference to Figs. 7 and 8. 

Figs. 7 and 8 are diagrams illustrating the operation 
of mounting the fashion cover B to the main body portion A. 
As shown in Figs. 7 and 8, first, when the main body 
portion A is bent in a direction opposite to the folding 
direction thereof (the unfolded main body portion A is bent 
back in the direction of arrow P) , a distance LI from an 
end portion (hereinafter, referred to as a leading end) of 
the flange portion 31A formed in the upper housing portion 

51 



1 to an end portion (hereinafter, referred to as a rear 
end) of the flange portion 31A formed in the lower housing 
portion 2 is shorter than an inner diameter L2 of a hook- 
shaped portion 51 of the fashion cover B. 
5 [0108] 

In this state, the leading end and the rear end of the 
flange portions 31A are inserted into the hook-shaped 
portion 51 of the frame portion 5 of the fashion cover B. 
- Afifeer the inserts ony the main .body ^por-tdon A -r^turn^^'^to. the - 
10 flat state. Fig. 7 shows a state in which the main body 
portion A returns to the flat state. 

If the main body portion A is not completely flattened, 
the flange portion 31A of the connecting device 3 is 
■ completely fitted to the hook-shaped portion 51. Therefore, 
15 when the entire flange portion 31 is fitted to the hook- 
shaped portion 51, the main body portion A is completely 
mounted to the fashion cover B. 
[0109] 

When the main body portion A is completely mounted to 
20 the fashion cover B in this way, it is possible to cover 
the flange portion 31A, the rear surface (a surface 
opposite to the main surface lA) of the upper housing 
portion 1, and the rear surface (a surface opposite to the 
main surface 2A) of the lower housing portion 2, without 
25 little gap (interval) therebetween. 

Further, the fashion cover B is detachably mounted to 
the main body portion A. The fashion cover B may be 
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detached from the main body portion A in the reverse order 
of the mounting operation. 
[0110] 

As described above, in the related art, the upper and 
lower housing portions rotate on the central axis of the 
hinge device. In contrast, in this embodiment of the 
invention, two housing portions are connected to each other 
by a bendable connecting device. In addition, in this 
embodiment, i:it he- co^mect^ingT device 3 doe-s- ai,ot ^profe^rude- £rom<s ^ 
the main surface lA of the upper housing portion 1 and the 
main surface 2A of the lower housing portion 2. Therefore, 
even when a user having a long fingernail operates the 
operating unit, the user's fingernail does not come into 
contact with the connecting device 3. 

[0111] 

Further, according to this embodiment, since the 
conventional hinge device is not used, it is possible to 
provide the connecting device 3 having small volume and 
size. In order to keep the upper and lower housing 
portions open, the connecting device 3 includes the second 
connecting member 32 having an arc-shaped cross section. 
More specifically, when the main body portion A is unfolded, 
the second connecting member 32 is arranged with the center 
of the arc facing the main surface lA of the upper housing 
portion 1 (or the main surface 2A of the lower housing 
portion 2) . As a result, the second connecting member 32 
is formed in a strip shape that does not occupy much space 
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and has a small thickness and size, and can stably keep the 
main body portion A unfolded. Therefore, this structure 
makes it possible to stably perform various operations and 
to prevent operationality from being lowered. 
[0112] 

Furthermore, according to this embodiment, the first 
connecting member 31 continuously connects the flange 
portions 31A of the upper and lower housing portions 1 and 
2'. There for^e-,- it - iss^po^sibi^e- to^^ easily cover -.the., flange 
portions 31A with the fashion cover B, thereby covering the 
outer surface of the main body portion A. In addition, the 
user can freely replace the fashion cover B according to 
his or her preference, and thus it is possible to provide a 
folding mobile phone according to the user's preference. - - 
Of course, when the fashion cover B is contaminated, the 
fashion cover B may be detached and washed. Therefore, it 
is possible to keep the fashion cover B clean. 

[0113] 

In recent years, there has been developed a folding 
mobile phone having a second display unit that is exposed 
to the outer surface and displays predetermined information, 
such as received information and time information, even 
when the folding mobile phone is folded. However, in this 
embodiment, the second display unit is not provided in the 
main body portion A. 

In this embodiment, the second display unit can also 
be provided in, for example, the rear surface IB of the 
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upper housing portion 1, That is, for example, a 
transparent portion may be provided at a position of the 
fashion cover B corresponding to the second display unit 
such that the user can view, for example, characters from 
the outside, or a third opening may be formed. 

In order to prevent a third party from seeing the 
second display unit, for example, an openable cover may be 
formed to cover the transparent portion or the third 
- ©pending -portion; -When- the- user- :views -thev seGu^nd-display .v.., 
unit, the user may take off the cover to confirm displayed 
information, 
[0114] 

The housing portions and the connecting device (the 
sheet-shaped member and the bendable member) of the- 
invention are not limited to the upper and lower housing 
portions 1 and 2 and the first to third connecting members 
31 to 33 of the above-mentioned embodiment. For example, 
the following structure may be used: first connector 
terminals for connection to electronic parts are provided 
on the bottoms of two housing portions, serving as units; a 
bendable member, an antenna, and a flexible wiring member 
(for example, a flexible substrate) are provided in the 
sheet-shaped member; second connector terminals for 
connection to the first connector terminals are provided on 
the sheet-shaped member; and when the rear surfaces of the 
two housing portions are fixed to the sheet-shaped member, 
the first and second connector terminals are connected to 
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each other. 
[0115] 

In this embodiment, the fashion cover B can be 
detached from the main body portion A. However, the 
following structure may be used: the fashion cover and the 
second connecting member are integrally formed, and the 
second connecting member is detached from the main body 
portion. 

^.Furthe-i^v-. ^tto-^is embodiment,, the- main..-body-.p©rtJ.:OP^-A.. 
is unfolded in a straight line (at an angle of 180°) . 
However, the second connecting member 32 may be formed at a 
predetermined angle, or it may be mounted to the main body 
portion A in a curved state such that the main body portion 
A is unfolded at an arbitrary angle smaller than 180*^. 
[0116] 

The invention is not limited to the above-mentioned 
embodiment, but various modifications and changes of the 
invention can be made without departing from the scope of 
the invention. 

[0117] 

Next, another embodiment of the invention will be 
described below in detail with reference to the 
accompanying drawings. In this embodiment, as a folding 
mobile terminal apparatus of the invention, a folding 
mobile phone, which is a kind of folder-type mobile 
terminal apparatus, will be described. 

Fig. 9 is a perspective view illustrating the 



appearance of a folding mobile phone according to this 
embodiment of the invention. Fig. 10 is a partial exploded 
perspective of Fig. 9. Fig. 11 is a partial perspective 
view illustrating a main body portion shown in Fig. 10, as 
viewed from the rear side. Figs. 12A and 12B are diagrams 
illustrating the unfolded state and the folded state of the 
folding mobile phone according to the invention, 
respectively. Fig. 13 is a central cross-sectional view 
illustrating- the,-unf€>lded^state- of the -folding mobile-phone.^-^ 
according to the invention. Fig. 14 is a central cross- 
sectional view illustrating the folded state of the folding 
mobile phone according to the invention. Fig. 15 is a 
transverse sectional view illustrating a lower housing 
portion of -the folding mobile phone according to the 
invention. Fig. 16 is a block diagram illustrating the 
electrical structure of the main body portion of the 
folding mobile phone according to the invention. 
[0118] 

As shown in Figs. 9 and 10, the folding mobile phone 
according to this embodiment includes, as main components, 
a main body portion A and a fashion cover B provided on an 
outer surface of the main body portion A. 

[0119] 

As shown in Figs. 9 to 16, the main body portion A 
includes a housing composed of an upper housing portion 1 
and a lower housing portion 2 and a connecting device 3 
which fixes the upper and lower covers 1 and 2 and is bent 
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between the upper and lower housing portions 1 and 2 . 
[0120] 

The upper housing portion 1 accoinmodates, for example, 
an earpiece (receiver) 11, serving as a first voice output 
unit, a speaker 12 (see Fig. 13), serving as a second voice 
output unit, a display unit 13, a permanent magnet 14, and 
a first printed board 15 (see Fig. 13) . In addition, for 
example, an LCD constituting the display unit 13, which 
w^ill be described^ la'feer,£^':is ^mounted oBi^''*the f irst printed— 
board 15. 

[0121] 

Meanwhile, the upper housing portion 2 accommodates, 
for example, a mouthpiece (microphone) 21, an operating 
unit 22, a vibrator unit 23 (see Fig. 13), a camera unit.24' 
(see Fig. 13), a Hall element 25, a detachable cell 26 (see 
Fig. 13), and a second printed board 27 (see Fig. 13). In 
Figs. 13 and 16, the second printed board 27 has, for 
example, a transmitting/receiving unit 271, a data 
converting unit 272, a voice processing unit 273, an image 
processing unit 274, an information storage unit 275, and a 
control unit 270 mounted thereon. 
[0122] 

The upper and lower housing portions 1 and 2 are fixed 
on the connecting device 3, with a bendable connecting 
portion interposed therebetween. The connecting device 3 
is mainly composed of a sheet-shaped member and a bendable 
member, and has an antenna 34 and a flexible wiring member 
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(for example, a flexible substrate) 35 provided therein. 
[0123] 

Next, components included in the folding mobile phone 
of this embodiment will be described below in more detail. 

5 

Main body portion A 

The housing, which is one of the components forming 
the main body portion A, is composed of the upper housing 
^ - -i^-- ^portionii t and the- lower.,. housing por.t ion--. 2 r -as tie&cribed- -^^ . .a^. - . 
10 above. Meanwhile, the connecting device 3, which is one of 
the components forming the main body portion A, connects an 
end of the lower surface of the upper housing portion 1 and 
an end of the upper surface of the lower housing portion 2. 

The bending of the connecting device 3 causes the main body 

15 portion to be bent at the connecting portion 3A (in the 

direction of arrow P and the opposite direction thereof in 
Figs. 9 to 13) . 

That is, when the folding mobile phone is not used, 
the main body portion A is folded, that is, the upper 
20 housing portion 1 is bent with a surface thereof facing 

(being opposite to) the lower housing portion 2, as shown 
in Fig. 14. On the other hand, when the folding mobile 
phone is used, as shown in Figs. 9 and 13, the main body 
portion A is unfolded such that a user's face is opposite 
25 to the upper housing portion 1 and the lower housing 
portion 2 . 
[0124] 
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(1) Upper housing portion 1 

The receiver 11, which is an earpiece, is provided on 
a main surface lA of the upper housing portion 1 which is 
opposite to the lower housing portion 2 in the folded state 
of the main body portion A such that a voice is output from 
the main surface lA. When the folding mobile phone of this 
embodiment is normally used, the voice of the other part 
communicating with the user is output from the receiver 11. 
- MeanwhiLe,--oin -Figi?- 13r/r^^ the speaker ..L2-.is^*pro^^ded-on .la ^reaj^v^ 
surface IB of the upper housing portion 1 opposite to the 
main surface lA, and outputs a ring tone from the rear 
surface IB in the standby state of a mail or phone call. 
The receiver 11 or the speaker 12 has, for example, a first 
permanent magnet (not shown) , a coil portion (not shown) , 
and a diaphragm (not shown) provided therein. In the 
receiver 11 or the speaker 12, when a current passes 
through the coir portion, the diaphragm provided in the 
first permanent magnet vibrates, which causes a sound to be 
generated. 

[0125] 

The display unit 13 is provided in a portion of the 
main surface lA of the upper housing portion 1 leaning 
closer to the connecting portion 3A than the receiver 11. 
In addition, a window frame 13A is formed on the main 
surface lA of the upper housing portion so as to correspond 
to the display unit 13, and a transparent window 13B is 
bonded to the window frame 13A. Therefore, a user can see, 
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for example, characters displayed on the display unit 13 
through the transparent window 13B from the outside of the 
upper housing portion 1. The display unit 13 can be 
composed of, for example, a liquid crystal display device 
5 (LCD) , and displays, for example, characters, symbols, 
numbers, images, and maps. 
[0126] 

The permanent magnet 14 for a housing is provided in 
the vicinity-o€ th^-lowe^- . end^^of . the lower housing portion. 
10 1 (in the vicinity of the connecting device 3) . 

The receiver 11, the speaker 12, and the display unit 
13 are mounted on the first printed board 15 so as to be 
electrically connected to the control unit 270, as shown in 
Fig. 16. 
15 [0127] 

(2) Lower housing portion 2 

The microphone 21, which is the mouthpiece, and the 
operating unit 22 are provided on a main surface 2A bf the 
lower housing portion 2 that is opposite to the main 
2 0 surface lA of the upper housing portion 1 when the main 
body portion A is folded. 

[0128] 

The microphone 21 is provided close to an end of the 
lower housing portion opposite to another end thereof 
25 facing the connecting portion 3A. 
[0129] 

A finger F of a user who operates the operating unit 
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22 is represented by two-dotted chain lines in Fig. 13. 
The user can operate the operating unit 22 to perform a 
ring up or ring off operation, an operation of adjusting 
the volume of a ring tone output from the receiver 11 or 
the speaker 12, an operation of inputting characters, 
symbols, or numbers, an operation of driving a camera unit 
24, and a switching operation to a manner mode. Unlike the 
related art, in this embodiment, a hinge portion that has a 
^ substantially cyLindrieal iShape- in -cro^s^-^^sectional- view -and;^.- 
protrudes from the main surface 2A toward the upper 
direction is not provided in front of the finger of the 
user. Therefore, for example, even when the user's 
fingernail is long, the user can easily operate the 
operating unit 22. 
[0130] 

The vibrator unit 23 starts operating when a phone 
call is received to inform the user of the reception of the 
call . 

[0131] 

The camera unit 24 is provided on a rear surface 2B 
(see Fig. 13) of the lower housing portion 2 opposite to 
the main surface 2A in parallel to the cell 2 6 detachable 
from the lower housing portion 2, and is capable of 
capturing the image of a subject positioned at the rear 
side of the operating unit 22. Incident light from the 
subject captured by the camera unit 24 passes through a 
lens group and is converted from an optical signal into an 
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electric signal by a photoelectric conversion element, such 
as a CCD (charge coupled device) , thereby generating image 
information. In Fig. 16, the image information is 
processed by an image processing unit 274, which will be 
described later, and is then displayed on the display unit 
13 as an image. 
[0132] 

Therefore, the camera unit 24 and the display unit 13 
uar^ eonneGted-*to - the imag^. -processing::i>unife 274 and-i the - 
image information obtained by the camera unit 24 is stored 
in an information storage unit 275, which will be described 
later, through a predetermined operation. Further, the 
information storage unit 275 can store, in addition to the 
image information, information on telephone niimbers, voice 
information, image information (for example, received image 
information) other then the image information on the 
captured image, and information on transmitted or received 
mail or characters currently being written. 

[0133] 

The Hall element 25 is a unit for detecting the 
magnetic field of the permanent magnet 14 for a housing, 
and is provided on the second printed board 27 so as to be 
opposite to the permanent magnet 14 when the main body 
portion A is folded. 

Since the Hall element 25 is arranged close to the 
permanent magnet 14 for a housing when the main body 
portion A is folded, it detects the magnetic field of the 
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permanent magnet 14 to output a detection signal to a 
control unit 270, which will be described later. On the 
other hand, when the main body portion A is unfolded, the 
permanent magnet 14 for a housing is separated from the 
Hall element 25. In this case, the Hall element 25 cannot 
detect the magnetic field of the permanent magnet 14, so 
that it does not generate the detection signal. 
[0134] 

... - . - That :d-S:,..wheinr -ttie-^^Had-1:- element 25.. detects ;fehe.. mag^ieti:G 
field of the permanent magnet 14 for a housing, the main 
body portion A is in a folded state. On the other hand, 
when the Hall element 25 does not detect the magnetic field 
of the permanent magnet 14 for a housing, the main body 
portion A is in an unfolded state. In the- folding mobile 
phone of this embodiment, when the housing is folded, no 
image is displayed on the display unit 13 in a standby 
state, so that power is not consiimed. In addition, in the 
folded state, an illuminating unit (not shown) for 
illuminating the display unit does not emit light. On the 
other hand, when the housing is unfolded, for example, a 
mark indicating received electric field strength, 
information on a battery level, time information, and 
information on an incoming call are displayed on the 
display unit 13, and the illuminating unit is turned on to 
emit light. 
[0135] 

When the Hall element 25 detects the magnetic field of 
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the permanent magnet 14 for a housing, it is necessary to 
reliably detect the folded state even when a positional 
deviation occurs between the opposing surfaces of the two 
housing portions 1 and 2 in the rotational direction or the 
longitudinal direction (the X direction of Fig. 19) or a 
very small clearance occurs between the opposing surfaces 
of the housing portions. That is, in the folded state of 
the main body portion A, when it is detected that the 
housing- portions r-1 aiad--2^ar^e.. unfolded, due ta a..pos-iti-©nala->>. . 
deviation between the opposing surfaces of the two housing 
portions 1 and 2 in the rotational direction or the 
longitudinal direction or a very small clearance between 
the opposing surfaces of the housing portions, a backlight 
for a liquid crystal device is turned on, causing power . 
consumption. When a device operated only in the folded 
state is provided, the positional deviation between the 
housing portions 1 and 2 generated when the device is 
operated or unfolding may hinder the use of the folding 
mobile phone. 
[0136] 

In this embodiment, the amount of a positional 
deviation between the opposing surfaces of the two housing 
portions 1 and 2 in the rotational direction or the 
longitudinal direction is previously defined, and the Hall 
element 25 and the permanent magnet 14 for a housing are 
arranged at a position where the Hall element 25 can detect 
the magnetic field of the permanent magnet 14 for a housing 
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even when a positional deviation or a very small clearance 
occurs between the opposing surfaces. 
[0137] 

Figs. 18A to 21 show the arrangement between the 
permanent 14 and the Hall element 25 capable of reliably 
detecting the folded state even when a positional deviation 
or a very small clearance occurs between the opposing 
surfaces of the two housing portions 1 and 2 in the 
rotat4ona-l direction.- . . x-r- . . ... .......... 

[0138] 

In this arrangement, the Hall element 25 and the 
permanent magnet 14 for a housing are arranged close to the 
connecting portion 3A. More specifically, in the folded 
state of the main body portion A, the Hall element 25 and 
the permanent magnet 14 for a housing are arranged closer - 
to the connecting portion 3A than to a center line Y of the 
main body portion A. Preferably, the Hall element 25 and 
the permanent magnet 14 for a housing are arranged closer 
to the connecting portion 3A than to a curvature radius Rl 
that is half a curvature radius R2 where the two housing 
portions 1 and 2 deviate from each other in the rotational 
direction. 

[0139] 

Fig. ISA is a diagram illustrating the folded state of 
the main body portion, and Fig. 18B is a right-side diagram 
of Fig. 18A. Fig. 19 is a diagram illustrating a state in 
which the upper housing portion deviates from the lower 



housing portion in the X direction by AX. Fig. 20 is a 
diagram. illustrating a state in which the upper housing 
portion rotates on the center O in the P direction by AP in 
the folded state. Fig. 21 is a diagram illustrating a 
state in which the main body portion is folded with a very 
small clearance between the leading ends of the housing 
portions . 

[0140] 

^ In. Fig ^ 19y^a.point Al indicates, .the. position-^of t the . 
Hall element 25 of this embodiment. A point Bl indicates 
the position of the permanent magnet 14 for a housing of 
this embodiment. As an example in which the permanent 
magnet 14 and the Hall element 25 are arranged at positions 
different from those in this embodiment, for example, • a 
point A2 indicates the position of the Hall element 
arranged at the leading end of the upper housing portion 1, 
and a point B2 indicates the position of the permanent 
magnet arranged at a position opposite to the position A2 
of the Hall element when the two housing portions are 
folded. 

[0141] 

At that time, the upper housing portion 1 deviates 
from the lower housing portion 2 in the X direction, which 
is the longitudinal direction, by AX. In this case, a 
distance LI between the point Al and the point Bl is equal 
to a distance L2 between the point A2 and the point B2 . 
Therefore, when the housing deviates in the X direction, a 
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gap between the Hall element and the permanent magnet 
always occurs regardless of the arrangement positions of 
the Hall element and the permanent magnet (AX = LI = L2) . 
[0142] 

Fig. 20 shows a state in which the upper housing 
portion 1 rotates on the axial center O with respect to the 
lower housing portion 2 in the direction of arrow by AP. 
In this case, a distance L3 between the point Al and the 
point / A2 . is -sJiorfee-i^- . than -a i di stance ■- L4. be tween the- po-inrt^^ . A2- 
and the point B2 . That is, when the positional deviation 
between two housing portions occurs in the rotational 
direction, it is possible to reduce the gap between the 
Hall element and the permanent magnet to the minimum since 
the points Al and Bl are close to the rotational center O 
(L3 < L4) . 

[0143] 

Fig. 21 shows the folded state of the housing portions 
in which the upper housing portion 1 rotates on an axis O 
with respect to the lower housing portion 2 in the 
direction of arrow by AR and a very small clearance occurs 
between the leading ends of the housing portions. In this 
case, a distance L5 between the point Al and the point Bl 
is shorter than a distance L6 between the point A2 and the 
point B2. That is, when the positional deviation between 
two housing portions occurs in the rotational direction, it 
is possible to reduce the gap between the Hall element and 
the permanent magnet to the minimum since the points Al and 
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Bl are close to the rotational center (L5 < L6) . 
[0144] 

As described above, in this embodiment, the permanent 
magnet and the Hall element are arranged in the vicinity of 
the connecting member, which makes it possible to reliably 
detect the folded state of the main body portion even when 
a positional deviation between the housing portions occurs 
by external force when the main body portion is folded such 
: ithat the two-Jiousing portions .overlap each other.,. In tiiis -^c. 
way, in the folded state of the housing, the unfolding of 
the housing is not detected, and thus a backlight for a 
liquid crystal device is not turned on, which results in 
the prevention of unnecessary power consumption. When a 
device operated only in the folded state is provided, the 
use of the folding mobile phone is not interrupted by the 
positional deviation between the housing portions generated 
when the device is operated or unfolding. In addition, 
according to this embodiment, it is possible to use a 
permanent magnet having weak magnetic force, and thus to 
prevent the damage of a magnetic card inserted between the 
housing portions. 

[0145] 

Further, in order to widen the detection region of the 
Hall element 25 with respect to the magnetic field of the 
permanent magnet 14 for a housing, the Hall element 25 and 
the permanent magnet 14 for a housing may increase in area 
or number. 
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[0146] 

The vibrator unit 23, the operating unit 22, the 
microphone 21, the camera unit 24, the Hall element 25, and 
the cell 26 are mounted on the second printed board 27 so 
as to be electrically connected to the control unit . 270, 

[0147] 

As shown in Fig. 16, the control unit 270 is connected 
to the transmitting/receiving unit 271, the data converting 
-Urni t 2 72<; and . the- information storage • unit - 275 . as well as - . . 
to the vibrator unit 23, the operating unit 22, the Hall 
element 25, and the display unit 13 to control these units.. 
The control unit 27 0 is also connected to the cell 26. 
[0148] 

The transmitting/receiving unit 271 is connected to 
the antenna 34, and processes data received by the antenna 
34 to output the data to the data converting unit 272. The 
data converting unit 272 is connected to the voice 
processing unit 273, and the voice processing unit 273 is 
connected to the receiver 11, the speaker 12, and the 
microphone 2 1 . 

[0149] 

The data converting unit 272 converts the data 
transmitted through the transmitting/receiving unit 271 and 
the control unit 270 from the antenna 34 into voice data 
and outputs the voice data to the voice processing unit 273. 
Meanwhile, the voice processing unit 273 decodes the voice 
data to generate a voice signal and outputs the voice 



signal to the receiver 11 or the speaker 12. Then, the 
receiver 11 or the speaker 12 outputs a voice corresponding 
to the voice signal transmitted from the voice processing 
unit 273. 

[0150] 

Further, the voice processing unit 273 encodes a voice 
received by the microphone 21 to generate voice data and 
outputs the generated voice data to the data converting 
unit> c272 --Thev-data^ converting, unit 27-2 converts--'* the teput.- 
voice data into communication data and outputs the 
communication data to the transmitting/receiving unit 271. 
The transmitting/receiving unit 271 processes the received 
communication data and transmits the processed data as 
radio waves by using the antenna 34. • - 

[0151] 

(3) Connecting device 3 

The connecting device 3 is bent when the main body 
portion A is folded, and is unbent when the main body 
portion A is unfolded. That is, the connecting device 3 
has flexibility, and includes a sheet-shaped member for 
fixing the upper and lower housing portions 1 and 2 with 
the connecting portion 3A, which is a central portion, 
interposed therebetween, and a bendable member that has 
enough restoring force and rigidity to return a bent state 
to a flat state (a state before bending) and is fixed to 
the upper and lower housing portions 1 and 2. 

As shown in Fig. 13, the connecting device 3 of this 



embodiment includes a first connecting member 31, a second 
connecting member 32, and a third connecting member 33. 
Among them, the first connecting member 31 and the third 
connecting member 33 form the sheet-shaped member, and the 
second connecting member 32 forms the bendable member. 
[0152] 

Further, the second connecting member 32, the antenna 
34, and the flexible wiring member 35 are provided in a 
space - between the- f-i-r-st .-oonne-Gting member. 31 -and^theu'.fchird-r:v. 
connecting member 33. One end (a power supply portion 34A) 
of the antenna 34 is connected to a power supply portion of 
the second printed board 27, and the other end thereof 
extends toward the upper housing portion 1. The flexible 
wiring member 35 having a linear shape overlaps the second 
connecting member 32, and has one end connected to the 
first printed board 15 through a connector 35A and the 
other end connected to the second printed board 27 through 
a connector 35B. 

[0153] 

As described above, the first connecting member 31 
constitutes the connecting portion 3A for connecting the 
upper and lower housing portions 1 and 2 together with the 
third connecting member 33. In particular, the first 
connecting member 31 of this embodiment forms the surface 
of the connecting portion 3A (a surface facing the same 
direction as that in which the main surface lA of the upper 
housing portion 1 and the main surface IB of the lower 
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housing portion 2 face) and is connected to the outer 
surface of the upper housing portion 1 and the outer 
surface of the lower housing portion 2 (is also used as the 
outer surfaces of the upper and lower housing portions 1 
and 2) . 

[0154] 

The second connecting member 32 is provided so as to 
be laid across the upper housing portion 1 and the lower 
-housing portion-!.-^. The second- connect i^ng member 32 = . is. - . - ■ .-^ 
formed of a thin sheet of steel having flexibility and 
rigidity (for example, carbon tool steel or stainless 
steel) . 

[0155] 

The third connecting member 33 is integrally connected - 
to the rear surface 2B of the lower housing portion 2, and 
is mounted to the first connecting member 31 so as to cover 
the second connecting member 32 and the flexible wiring 
member 35. 

[0156] 

Further, the first connecting member 31 and the third 
connecting member 33 are formed of a proper material having 
flexibility/ such as thermoplastic polyester ether 
elastomer or polyurethane resin. In addition, a material 
forming the first connecting member 31 and the third 
connecting member 33 is not limited to the above-mentioned 
material. For example, any material can be used for the 
first and third connecting members 31 and 33 as long as it 
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has flexibility and rigidity. 
[0157] 

Inner surfaces ID and 2C of the main surfaces lA and 
2A of the upper and lower housing portions 1 and 2 formed 
5 by the first connecting member 31 are formed of a material, 
such as an ABS resin, different from that forming the main 
surfaces lA and 2A. That is, the upper housing portion 1 
and the lower housing portion 2 are integrally formed by a 

tr- V dif ferent- material molding -method ;.(:for -example, --ajn 

10 inserting molding method) for integrally forming a product 
with different kinds of materials. 
[0158] 

The reason why the first and second housing portions 1 
and 2 are integrally formed with the first connecting 

15 member 31 of the connecting device 3 by the different 
material molding method will be described below. 

As shown in Figs. 13 and 14, the third connecting 
member 33 is fixed to the board 27 by driving a tapping 
screw 331A into a hole 332A formed in the inner surface 2D 

20 of the lower housing portion 2. In a case in which the 
tapping screw is tightened with a predetermined clamping 
torque in order to obtain a predetermined axial force 
(clamping force), when the allowable shear stress of the 
hole 332A is weak, the holes 332A is damaged. 

25 It has been known that, in general, the allowable 

shear stress of ABS resin is stronger than that of a 
thermoplastic polyether ester elastomer. Therefore, in 



this embodiment, the hole 332A provided in the inner 
surface 2D of the lower housing portion 2 (which is 
connected to, for example, the operating unit 22) is formed 
of the ABS resin, which prevents the damage of the hole 
332A when the screw is tightened, 
[0159] 

However, when the main surface lA of the upper housing 
portion 1 and the window frame 13A are formed of the 
ther-mopi:ast;ie -po.lyethe=r . ester elastomer ,-:the. i^feransparerat^ -^" 
window 13B is not fixedly adhered to the window frame 13A 
by an adhesive tape since the thermoplastic polyether ester 
elastomer generally has weak adhesion. In this case, for 
example, when the folding mobile phone is dropped, the 
transparent window 13B may be separated from the window 
frame 13A. 

[0160] 

From this point of view, in this embodiment, in order 
to solve the above-mentioned problem, the outer surfaces lA 
and 2A (actually, formed by the first connecting member 31) 
of the upper and lower housing portions 1 and 2 formed of a 
thermoplastic polyether ester elastomer are integrally 
formed with the window frame 13A formed of ABS resin. In 
addition, it is possible to form a curvature radius Rl (see 
Fig. 13) in connecting portions between the first 
connecting member 31 and the upper and lower housing 
portions 1 and 2 by integrally forming the outer surfaces 
of the upper and lower housing portions 1 and 2 with the 



first connecting member 31, thereby obtaining unity between 
the upper and lower housing portions 1 and 2 and the first 
connecting member 31. More specifically, in a case in 
which the unfolded main body portion A is further bent back 
when these members are not integrally formed, the curvature 
radius is not formed in these members, so that a gap occurs 
between the upper and lower housing portions 1 and 2 . The 
gap causes the unity not to be obtained. In addition, 
water- may.-permeate=::ithronagh. the- ■■ gap, and-, th^is. separatee . -^-^^ 
formation is not preferable for a mobile terminal apparatus 
not having water resistance. 
[0161] 

The first connecting member 31 is not necessarily 
integrally formed with the upper and lower housing portions 
1 and 2 by the different material molding method. For 
example, the first connecting member 31, the outer surfaces 
of the upper and lower housing portions 1 and 2, and the 
inner surfaces of the upper and lower housing portions 1 
and 2 may be separately formed from one another, and the 
first connecting member 31 may be fixed to the inner 
surfaces of the upper and lower housing portions 1 and 2 by 
a mechanical coupling means (for example, a screw or an 
adhesive) . In addition, even when the upper and lower 
housing portions 1 and 2 and the first connecting member 31 
are formed of the same material (for example, thermoplastic 
polyether ester elastomer) , the third connecting member 33 
may be fixed to the upper and lower housing portions 1 and 



2 or the transparent window 13B may be fixed to the window 
frame 13A by proper methods other than the above-mentioned 
method. 

[0162] 

Next, the second connecting member 32 forming the 
bendable member of the connecting device 3 will be 
described below in detail , mainly referring to Figs. 12A 
and 12B. 

^ ^ - F-hqs i - 1-2A and .1-23 .-are- diagrams- illu&traiting -the -second-, 
connecting member 32 of the connecting device 3 of the main 
body portion A. Fig. 12A is a diagram illustrating the 
unfolded state of the connecting device 3 of the main body 
portion A, and Fig. 12B is a diagram illustrating the 
folded state of the connecting device 3 of the main body 
portion A. 
[0163] 

As shown in Figs. 12A to 14, the second connecting 
member 32 is a thin plate extending in a straight line from 
the upper housing portion 1 to the lower housing portion 2 
and having a curved portion 323 having an arc shape in 
sectional view. The curved portion 323 has a width Wl and 
a curvature radius R2 . The center of the curvature radius 
R2 is placed at the main surface lA of the upper housing 
portion 1 (or the main surface 2A of the lower housing 
portion 2), and the center is represented by a point O (Fig 
12A) . In addition, the second connecting member 32 has 
through holes 320 (see Fig. 22) substantially at the center 



of the arc in the vicinity of both ends thereof, and is 
fixed to the leading ends of bosses 322 provided on the 
inner surfaces of the upper and lower housing portions 1 
and 2 by screws 321. 
[0164] 

As shown in Fig. 12A/ when the connecting device 3 of 
the main body portion A is in the unfolded state, the 
second connecting member 32 extends in a straight line from 
th:e -uppe^r- :h©u«iji=g. portion- 1. . to the J_-ow;^ .housi-ng-^por-fe-ion- 2,.- 
with the arc having the curvature radius R2 being 
maintained from one end thereof to the other end, so that a 
stable state is maintained. In this state, even when the 
connecting device 3 of the main body portion A in the 
unfolded state (Fig. 9) is further bent in a direction 
opposite to the direction of arrow P, since the second 
curved connecting member 32 has a high degree of rigidity 
in a direction where the curved state is released (the 
unfolded main body portion A is further bent) , force to 
maintain the unfolded state is generated (hereinafter, 
referred to as 'curve maintaining force'). Therefore, 
force (reverse bending force) required for bending the main 
body portion in a direction where the unfolded main body 
portion A is further bent back, that is, a direction of a 
convex curved surface (positive curved surface) opposite to 
a concave curved surface (negative curved surface) is 
considerably stronger than force required for bending the 
main body portion in the direction of arrow P, which makes 
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it difficult for the main body portion to be bent. The 
anti-bending force is determined by the secondary moment of 
the cross section or the Young's modulus. 
[0165] 

In contrast, when the main body portion is bent in the 
direction of arrow P (see Fig. 13) by force stronger than a 
predetermined force, the central portion of the second 
connecting member 32 is bent in a direction where the main 
body . portioii- A. is-^**f olded^by jumping, but -plasticbi* >^ • , 
deformation does not occur therein. That is, when force 
applied is released, the central portion of the second 
connecting member returns to the flat state by restoring 
force, which causes the connecting device 3 of the main 
body portion A to return to the unfolded state. In order 
words, the second connecting member 32 also functions as a 
means for preventing the main body portion A from easily 
being bent in the direction of arrow P. 

[0166] 

As shown in Fig. 12B, when the connecting device 3 of 
the main body portion A is folded, the second connecting 
member 32 is bent at the connecting portion 3A, which is a 
central portion between the upper housing portion 1 and the 
lower housing portion 2. In this case, the sectional shape 
of the connecting portion 3A, which is a central portion of 
the second connecting member 32, is elastically deformed 
from the arc shape to a linear shape, causing a width W2 of 
the connecting portion .3A to be larger than the width Wl 



before the elastic deformation. Both ends of the 
connecting portion 3A are elastically deformed close to a 
flat shape. 
[0167] 

When the connecting portion 3A is elastically deformed, 
force to return to the arc shape and the linear shape is 
generated from the second connecting member 32. That is, 
when the connecting device 3 of the main body portion A is 
■i folded, -the-. second- coniiecting. member. 32 is bent.wwhile 
receiving the force to return to the linear shape (the 
force to restore the width W2 to the width Wl) . 
[0168] 

In this embodiment, the second connecting member 32 is 
formed of a copper plate having a thickness of 0.1 mm, a - 
width Wl of 20. mm, and a curvature radius Rl of R25 mm, and 
a distance LI between the upper housing portion 1 and the 
lower housing portion 2 is 30 mm. 

[0169] 

Similar to when the unfolded main body portion is 
further bent in a direction opposite to the direction of 
arrow P, the maximum stress occurs at the time of jumping. 

Therefore, the width Wl and the curvature radius Rl 
may be determined such that the stress occurring at the 
time of jumping does not exceed allowable stress of a 
selected material. 

[0170] 

In the second connecting member 32 of this embodiment, 

80 



bending starting force (folding force, which will be 
described later) Fl when the unfolded connecting device 3 
starts to be bent in the direction of arrow P is about 0.6 
[N (Newton) ] . When the connecting device 3 of the main 
body portion A is folded, restoring force F2 to restore the 
connecting device 3 of the main body portion A to the 
unfolded state is about 1.5 [N] . In addition, force 
required to further bend the unfolded connecting device 3 

-of' the^ main 'body portion- A -in the direction ■ 0-£-» arrow - P - 

('reverse bending force', which will be described later) F3 
is about 2 [N] . 
[0171] 

The second connecting member 32 which has an arc shape 
in sectional view and is provided such that the center O of 
the arc is positioned on the main surface lA of the upper 
housing portion 1 is used as the bendable member of the 
connecting device 3. As a result, it is possible to make 
the force F3 to reversely bend the connecting device (this 
is referred to as 'reverse bending force'), which is not 
generally used, stronger than the force Fl required for a 
user to generally operate the main body portion (force 
required to fold the main body portion (this is referred to 
as 'folding force')). 

Therefore, when the folding force Fl or the reverse 
bending force F3 is appropriately set, it is possible to 
easily fold the unfolded main body portion A. In addition, 
it is possible to prevent the unfolded connecting device 3 
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from being reversely bent, and thus to provide the 
connecting device 3 capable of improving the convenience of 
users . 

[0172] 

Figs. 22 to 25 are diagrams illustrating an example in 
which both ends of the second connecting member 32 are 
screwed to the corresponding bosses 322 of the upper and 
lower housing portions 1 and 2. 

';.^i^The-feferou-gh-fe©le-s 320 are -prov4ded sub^tan^dal*ly-i^^ - 
the center of the arc in the vicinities of both ends of the 
second connecting member 32, and the second connecting 
member 32 is fixed to the leading ends of the bosses 322 
provided on the inner surfaces of the upper and lower 
housing portions 1- and 2 by screws 321. In this case, as 
shown in Fig. 23, spherical portions 324 are formed at the 
leading ends of the bosses 322. Therefore, when the curved 
portion 323 of the second connecting member 32 is 
straightened (two-dotted chain line of Fig. 23) or curved 
at the time of folding or unfolding, the second connecting 
member 32 does not come into contact with the edges of the 
leading ends of the bosses 322. When the main body portion 
is folded, a curvature radius R formed by the curved 
portion of the second connecting member 32 is formed along 
the spherical portion. The curvature radius R is zero (or 
close to a right angle) at the edges, which causes the 
maximum stress to occur at the time of folding. Therefore, 
the structure in which the curvature R is formed along the 
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spherical portion makes it possible to improve the 
durability of the second connecting member 32. In addition 
as shown in Fig, 2A, the second connecting member 32 is 
also bent in the longitudinal direction when the upper and 
lower housing portions 1 and 2 are folded or unfolded ♦ 
Therefore, as shown in Fig. 2b, by forming R portions 325 
formed in the inner portions of the leading ends of the 
bosses 322/ opposite to each other, that are provided on 
-the dnner -sur^^aces- of. -the^ upper and lower .housing portions- 
1 and 2/ it is possible to prevent the second connecting 
member 32 from coming into contact with the edges of the 
leading ends of the bosses 322 when the upper and lower 
housing portions 1 and 2 are folded or unfolded. Thus, it 
is possible to improve the durability of the second 
connecting member 32. 
[0173] 

Next, a supplementary description of the third 
connecting member 33 will be made below. 

As shown in Figs* 13 and 14, in the third connecting 
member 33, one surface (outer surface) of a portion 
corresponding to the connecting portion 3A is recessed in 
the lengthwise direction thereof over a predetermined 
length LI (see Fig. 14), thereby forming a thin portion 
(which forms a folding force generating means) 33A. A 
thinnest portion (a concave portion; which also forms a 
folding force generating means) 33B is provided in the 
center of the thin portion 33A in a linear shape along a 
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width direction (a depth direction in Figs* 13 and 14) . 
[0174] 

The entire thin portion 33A can be easily bent in the 
direction where the main body portion A is folded by 
forming the thin portion 33A and the thinnest portion 33B 
in the main body portion A. When the main body portion A 
is folded, the thin portion 33A is bent with a distance 
from the first connecting member 31 being narrowed, while 
-expanding a. -little . - At libhe. same feime/-^the thinnest . portion 
33B is linearly curved along the width direction where the 
thinnest portion 33B is formed, while uniformly expanding. 
When the expansion angle of the thinnest portion 33B before 
the third connecting member 33 shown in Fig. 13 expands 
(before the main body portion A is folded) is referred to ^ 
as '0', the expansion angle of the thinnest portion 33B 
after the third connecting member 33 shown in Fig. 14 
expands (after the main body portion A is folded) is 0 + A. 

[0175] 

In the folded state of the main body portion A, when 
the upper housing portion 1 is intentionally turned with 
respect to the lower housing portion 2 in the direction of 
arrow a shown in Fig. 12B, the expansion angle of the third 
connecting member 33 becomes non-uniform. When the 
intentional turning is released, the expansion angle 
becomes uniform. That is, when the main body portion A is 
folded, the thinnest portion 33B of the third connecting 
member 33 regulates the bending position of the connecting 
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portion 3A. Therefore, when the thinnest portion 33B of 
the third connecting member 33 is not provided, there is a 
fear that, when the main body portion A is folded, the 
upper housing portion 1 may be arbitrarily turned in the 
5 direction of arrow a with respect to the lower housing 
portion 2. 
[0176] 

As described above, the flexible wiring member 35 

j^i. .overlaps ^the^ second conneGting member .32 Whei7i *-'?feh.e • - 
10 intentional turning occurs, the flexible wiring member 35 
is also twisted. 
[0177] 

The above will be described below with reference to 
the drawings. Figs. 17A and 17B are front views 

15 illustrating the positional relationship between the second 
connecting member and the flexible wiring member when the 
upper housing portion deviates from the lower housing 
portion. More specifically. Fig. 17A shows a state in 
which the flexible wiring member overlaps on the proximal 

20 side of the second connecting member, and Fig. 17B shows a 
state in which the flexible wiring member is arranged on 
the right side of the second connecting member (two members 
do not overlap each other) . In Fig. 17A, as described 
above, since the flexible wiring member 35 overlaps the 

25 second connecting member 32, the second connecting member 
32 and the flexible wiring member 35 are twisted by the 
same degree of magnitude when the upper housing portion 1 
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deviates from the lower housing portion in the 
counterclockwise direction by an angle of about 90** • In 
Fig. 17B, when the upper housing portion 1 deviates from 
the lower housing portion in the counterclockwise direction 
by an angle of about 90*^, the second connecting member 32 
composed of a copper plate does not expand or contract, but 
is only twisted. Meanwhile, the flexible wiring member 35 
is twisted while rotating on the second connecting member 
-'32, >so that -the- GonneC'tor- 35A of the. flex-ible-'V^yirdrng^.membe'B-^ 
35 is positioned on the depth side of the second connecting 
member 32. Since the flexible wiring member 35 does not 
expand or contract, the position of the connector 35A is 
lower than that shown in Fig. 17A by a distance p. 

[0178] .... 

Therefore, in the latter case, torsion (stress) and 
tensile stress are applied to the flexible wiring ember 35. 
As a result, tensile stress is also applied to the 
connectors 35A and 35B, which causes the connectors 35A and 
35B to be detached from the first printed board 15 and the 
second printed board 27 or to be damaged. In this case, 
the flexible wiring member may be broken. Therefore, the 
flexible wiring member 35 is arranged so as to overlap the 
second connecting member 32 in order to solve the above- 
mentioned unexpected problems. 

[0179] 

In this structure, when the flexible wiring member 35 
is provided on the concave side of the curved portion 323, 
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it is possible to reduce the thickness of an overlapping 
structure of the second connecting member 32 and the 
flexible wiring member 35 • On the other hand, when the 
flexible wiring member 35 is provided on the convex side of 
5 the curved portion 323, it is possible to widen the width 
of the flexible wiring member 35. 
[0180] 

Further, when the main body portion A is folded, force 
to restore- th-e fijr>st-.-an^-. third-/. connecting members. ^3*1 :md. 33<:^^. . 

10 to the linearly unbent states is generated. However, since 
the restoring force is considerably weaker than the force 
F2 generated from the second connecting member 32 formed of 
a thin copper plate (hereinafter, referred to as 'restoring 
force* )f the folding or unfolding force of the main- body 

15 portion A. is almost determined by only the second 

connecting member 32, This is similarly applied when the 
main body portion A is folded and at the time of expansion. 
That is, in these cases, the restoring force also depends 
on only the second connecting member 32 . 

20 [0181] 

When the main body portion A is unfolded, the first to 
third connecting members 31 to 33 are unbent in a straight 
line, and this unbent state is maintained by the rigidity 
of the second connecting member 32. That is,, when the 

25 lower housing portion 2 is held in a user's hand, the upper 
housing portion 1 is kept open. Therefore, the upper 
housing portion 1 is not bent in the direction of arrow P 



and in a direction opposite to the direction of arrow P. 
Thus, it is possible to easily fold the main body portion A 
[0182] 

Since the connecting portion 3A is flush with the rear 
surface IB of the upper housing portion 1 and the rear 
surface 2B of the lower housing portion 2, a curvature 
radius R3 (see Fig. 14) formed by the connecting portion 3A 
when the main body portion A is folded is substantially 
- -^qual^ -to half -the.^sum -of ~ the- thi-ckness -G& the upper- ho.usi-n,g 
portion 1 and the thickness of the lower housing portion 2. 

Therefore, when the main body portion A is folded, the 
antenna 34 and the flexible wiring member 35 provided in 
the connecting portion 3A are also bent* However, since 
the curvature radius R3 . is sufficiently -large, storing 
stress does not occur in the antenna 34 and the flexible . 
wiring member 35. 

As a result, it is not necessary to use members having 
a long bending life span and high durability for the 
antenna 34 and the flexible wiring member 35. In addition, 
when the main body portion A is folded or unfolded, the 
antenna 34 and the flexible wiring member 35 are provided 
as shown in Figs. 12A and 12B. 

[0183] 

Next, the fashion cover B will be described below in 
detail with reference to Figs. 9 to 15. 

As shown in Figs. 10, 13, 14, and 15, the fashion 
cover B includes a. base member 4A; an appearance portion 4B 
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which covers the outer surface of the base member 4A and is 
formed of a fashionable material (integument), such as a 
natural fiber (cotton and flax), a synthetic fiber (acryl, 
nylon, and urethane) , or a leather material; and an edge 
winding portion 4C which is made of the same material as 
that forming the appearance portion 4B and is provided on 
the outer peripheral surface of the base member 4A so as to 
be connected to the appearance portion 4B. 

-i^. . .*[Gi8.4}~ -r.^.., . ^ V,. . , -.-^....^ , ... 

The base member 4A is formed of a proper material 
having flexibility, such as thermoplastic polyester ether 
elastomer or polyurethane resin. An upper-housing-portion 
rear surface portion 4D forming the rear surface IB of the 
upper housing portion 1 and a cell cover portion 4E 
covering the cell 2 6 are made of an ABS resin and are 
integrally formed on the inner surface of the base member 
4A. That is, the base 4A is also formed by a different 
material molding method. When the rear surface of the base 
member 4A is mounted on the upper and lower housing 
portions 1 and 2, a curved portion 4F is provided at the 
center of the base member 4A in order to form a bendable 
projecting portion protruding from the upper and the lower 
housing portions 1 and 2 to the outside. Holes 332B are 
formed in the upper-housing-portion rear surface portion 4D, 
and the upper-housing-portion rear surface portion 4D is 
fixed to the upper housing portion 1 by driving tapping 
screws 331B into the holes 332B. Engaging claws 4G (four 
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claws) , serving as engaging units, formed on the cell cover 
portion 4E of the base member 4A are detachably mounted to 
grappling claws 2E (four claws in Fig. 11) formed on the 
lower housing portion 2 . When the inner surface of the 
base member 4A (the rear surface of the appearance portion 
4B) is mounted to the main body portion A, the connecting 
portion 3A is separated from the curved portion 4F. 
[0185] 

- - The appearance-portion 4B (integument) • prowded-on-the 
outer surface of the base member 4A is previously adhered 
to the base member 4A in order to prevent the integument 4B 
from moving relative to the base member 4A. Then, a belt 
member 6 is sewed to the base member 4A and the integument 
4B with a thread 7A, and the edge winding member 4C is 
sewed to the base member 4A and the integument 4B with a 
thread 7B. When the edge winding portion 4C is sewed, in 
order to press a material by a sewing machine and to 
transfer the material, a flat portion protruding from the 
edge of the base member 4A by a predetermined distance L2 
is needed. In this embodiment, the distance L2 is ensured. 
In addition, a curved portion exists within the distance L2 
but it is flatted at the time of sewing since the base 
member 4A is formed of a flexible material as described 
above . 

[0186] 

This embodiment is described with reference to Fig. 15. 
When the rear surface of the base member 4A is mounted to 
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the main body portion A, the base member 4A protrudes from 
the edge of the main body portion A, with the edge winding 
portion 4C falling to the outside. The edge winding 
portion 4C before the falling is represented by a two- 
dotted chain line. The protruding edge winding portion 4C 
has flexibility, as described above, so that it is bent 
toward the upper and lower housing portions 1 and 2. When 
the upper and lower housing portions 1 and 2 are held in a 
user * s - hand., - the- edge^ -winding rportion AG can. be-.-def or^aed sso»- 
as to be bent toward the upper and lower housing portions 1 
and 2, so that the user does not feel the main body portion 
A being wide at the time of holding. Fig. 15 shows a state 
in which the user holds the lower housing portion 2 in his 
or her hand, and the user's hand is represented by a 
character 'G^. Since only the appearance portion -4B comes 
into contact with the user's hand G, the user feels only 
the touch of the appearance portion 4B. Therefore, when 
the appearance portion 4B is formed of a soft material, it 
is possible to make the user feel softer, as compared with 
a conventional structure in which it is formed of resin (a 
hard material) . 
[0187] 

The appearance portion 4B has a first opening 4H 
through which a voice is output from the speaker 12 and a 
second opening 4 J formed to correspond to the position of 
the camera 24. The integument 4B is attached to the base 
member 4A and is then sewed, as described above. The 
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attachment before sewing makes it possible to stabilize the 
sewing position and to prevent the appearance portion 4B 
from moving (deviating) relative to the base member 4A at 
the time of holding. Therefore, it is possible to prevent 
the fashion cover from covering the camera unit 24 due to 
the positional deviation occurring when the user holds the 
folding mobile phone to take a picture by using a camera 
function. In addition, this structure makes it possible 
■^for-ra user- to hold-the. f.olding'2^mobile ^ph©ne ^without- feeing... 
incongruous . 
[0188] 

Further, a belt member 6 is sewed, at its one end, 
onto one end (in the vicinity of the rear surface of the 
cell cover) of the appearance portion 4B of the fashion 
cover B. The belt member 6 has a magnetic metal member 6B 
at the other end thereof, and a convex portion 6C is formed 
in the center of the metal member 6B. In addition, an 
engaging portion 4M having a second permanent magnet 4K 
therein is provided at the other end of the appearance 
portion 4B (in the vicinity of the rear surface of the 
receiver) , and a concave portion 4L is formed in the center 
of the engaging member 4M. 

[0189] 

In this way, when the main body portion A is folded, 
the belt member 6 is bent to engage the metal member 6B 
with the engaging member 4M provided in the vicinity of the 
other end of the appearance portion 4B. In the folded 
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state of the main body portion A, the edge winding portion 
4C falls toward the main body portion A, and the belt 
member 6 is bent while extending to engage the metal member 
6B with the engaging unit 4M, so that the main body portion 
A is folded with little gap. 
[0190] 

When the main body portion A is folded in this way, 
the restoring force F2 of the second connecting member 32 
.causes^ the:*-main'-body portion. A-.to -.be- unfolded,- -^-However?jr; . - 
since the metal member 6B is engaged with the engaging unit 
4M, it is possible to prevent the main body portion A from 
being unfolded even when the restoring force F2 is applied 
to the main body portion A. 

[0191] 

Further, the engagement between the metal member 6B 
and the engaging member 4M may be released by lifting up 
the leading end of the belt member 6 in the direction of 
arrow S. That is, when force to pull out the convex 
portion 6C from the concave portion 4L is applied, the 
engagement is easily released. In the engaged state, when 
the restoring force F2 is applied to the main body portion 
A, the convex portion 6C is just inclined in the radius 
direction of the concave portion 4L. Thus, the convex 
portion does not easily come out from the concave portion. 
The folded state of the main body portion A may be 
maintained by setting the restoring force F2 of the second 
connecting member 32 to be weaker than that generated by 
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the weight of the upper housing portion 1 or the lower 
housing portion 2 when the main body portion A is folded, 
without using the belt member 6. 
[0192] 

Alternatively, the concave portion 4L may be formed in 
the metal member 6B of the belt member 6, and the convex 
portion 6C may be formed on the other side of the 
appearance portion 4B to engage the two members. 

Next, the operation of the folding mobile phone 
according to the embodiment will be described below in 
detail . 

In the folding mobile phone having the above-mentioned 
structure according to this embodiment, when the folding 
mobile phone is not used, the belt member 6 is fastened to 
maintain the connecting portion 3A to be bent, with the 
upper housing portion 1 overlapping the lower housing 
portion 2 • On the other hand, when the engagement between 
the metal member 6B of the belt member 6 and the engaging 
portion 4M is released to use the folding mobile phone, the 
main body portion A is unfolded by the restoring force F2 
of the second connecting member 32 to return to a 
substantially flat state, and the unfolded state of the 
main body portion is stably maintained by the curve holding 
force (action) of the second connecting member 32. 

[0194] 

Therefore, in the stable unfolded state of the main 
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body portion A, for example, making or receiving a phone 
call, reading mail through the display unit 13, or 
operating the operation unit 22 to write a letter can be 
performed. In this case, even when the user views the 
5 display unit 107 with a hand holding the lower housing 

portion 2, the upper housing portion 1 is not bent back by 
the curve holding force (rigidity) of the second connecting 
member 32. Therefore, the user can hold the folding mobile 
r phone only in one hand to- use it, ^without -feeling. . - 
1 0 inconvenient . 

[0195] 

Further, when the main body portion A is unfolded, the 
gap between the receiver 11 and the microphone 21 becomes 
largest. In this stat-e, -when a receiver is held to a 

15 user's ear with the main body portion A being held in the 
user's hand to answer the telephone, the microphone 21 is 
positioned in the vicinity of the mouth, which makes it 
possible for the user to listen to a clear voice and to 
transmit a clear voice to the other party. In this case, 

20 there is a fear that the reverse bending force F3 may be 
applied to the main body portion A to be bent back, in a 
state in which the receiver 11 is held to the user's ear. 
Therefore, when the user further holds the rear surface IB 
of the upper housing portion 1, the user can make or answer 

25 a phone call in a more stable state. 
[0196] 

In Figs. 12A and 12B, in order to prevent the unfolded 



main body portion A from being further bent in the 
direction of arrow the width Wl of the second connecting 
member 32 may increase, or the curvature radius Rl may 
decrease to strength the curve holding force of the second 
connecting member 32 . 
[0197] 

Meanwhile, when the folding mobile phone is not used 
(a call waiting state) , folding force stronger than the 
fol-ding^- force Fl - is - applied to the .mai^ body po3^ti-on-A such., 
that the main surface lA of the upper housing portion 1 
faces the main surface 2A of the lower housing portion 2, 
and the metal member 6B of the belt member 6 is engaged 
with the engaging portion 4M, which makes it possible to 
keep the main body portion A folded. When the main body 
portion A is folded, a curved portion 4F of the fashion, 
cover B is little bent while approaching the third 
connecting member 33, and the edge winding member 4C is 
inclined toward the upper and lower housing portions 1 and 
2. Therefore, the projected area of the main body portion 
in the vertical direction with respect to the main surfaces 
lA and 2A of the upper and lower housing portions 1 and 2 
is reduced to the minimum, and thus the folding mobile 
phone is handy to carry, 

[0198] 

In the folded state of the main body portion A, the 
thinnest portion (the concave portion) 33B of the third 
connecting member 33 expands (see Fig. 13), and the central 
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portion of the second connecting member 32 corresponding to 
the connecting portion 3A is flattened. In this case, 
force to release the expanding state is applied to the 
thinnest portion 33B of the third connecting member 33, and 
force to restore the flat state to the curved state is 
applied to the central portion 128 of the second connecting 
member 32. However, as described above, since the metal 
member 6B provided in the belt member 6 of the first 
connecting-member -Sl-^^of -the fashion .cover Bi-.iis..-.eng^ag.ed -with., 
the engaging portion 4M, the folded state of the main body 
portion A is maintained. 
[0199] 

Next, an operation of mounting the fashion cover B to 
the main body portion A will be described below in detail - 
with reference to Figs. 11 and 13. 

[0200] 

As shown in Figs. 11 and 13, first, the upper housing 
portion 1 of the main body portion A is stuck on the upper- 
housing-portion rear surface portion 4D of the fashion 
cover B. Then, the fashion cover B is extended in the 
direction of arrow T such that the curved portion 4F is 
substantially flattened. The extended state in the 
direction of arrow T is represented by a two-dotted chain 
line. The fashion cover B is moved in a direction opposite 
to the direction of arrow T while engaging the engaging 
claws 4G formed on the cell cover 4E of the fashion cover B 
with the grappling claws 2E formed on the main body portion 
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A, thereby mounting the fashion cover B to the main body 
portion A. 
[0201] 

As another method, the upper housing portion 1 of the 
main body portion A is stuck on the upper-housing-portion 
rear surface portion 4D of the fashion cover B, and the 
main body portion A is further bent in the direction of 
arrow Then, an extra length corresponding to the 

movement- of - the fiashion-nrcover-^ B^ an - the direction -of- ariEow...T 
is ensured. Subsequently, as described above, the fashion 
cover B is moved in a direction opposite to the direction 
of arrow T while engaging the engaging claws 4G with the 
grappling claws 2E formed on the main body portion A, 
thereby mounting- the fashion cover B to the main body 
portion A. 

[0202] 

In this way, the fashion cover B can be easily 
attached or detached to or from the main body portion A by 
providing the curved portion 4F in the fashion cover B or 
expanding the connecting device 3. This operating method 
is very simple. 

[0203] 

When the main body portion A is completely mounted to 
the fashion cover B, the edge winding portion 4C protrudes 
from the edge of the main body portion A, and the inner 
surface of the base member 4A can cover the rear surface (a 
surface opposite to the main surface lA) of the upper 
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housing portion 1, and the rear surface (a surface opposite 
to the main surface 2A) of the lower housing portion 2, 
without any gap therebetween, 
[0204] 

5 Further, the cell cover portion 4E of the fashion 

cover B is detachably mounted to the main body portion A. 
The fashion cover B (or the cell) may be detached from the 
main body portion A in the reverse order of the mounting 

i-*.... . ^« . oper:ation . -^^.^..^ *. ^ . . - -', , . . 

10 [0205] 

As described above, in the conventional structure, the 
upper and lower housing portions rotate on the central axis 
of the hinge device. In contrast, in this embodiment of 
the invention, two housing portions are connected to each 
15 other by a bendable connecting device. In addition, in 

this embodiment, the connecting device 3 does not protrude 
from the main surface lA of the upper housing portion 1 and 
the main surface 2A of the lower housing portion 2. 
Therefore, even when a user having a long fingernail 
20 operates the operating unit 22, the user's fingernail does 
not come into contact with the connecting device 3. 
[0206] 

Further, according to this embodiment, since the 
conventional hinge device is not used, it is possible to 
25 provide the connecting device 3 having a small volume and 
size. In order to keep the upper and lower housing 
portions open, the connecting device 3 includes the second 
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connecting member 32 having an arc-shaped cross section. 
More specifically, when the main body portion A is unfolded, 
the second connecting member 32 is arranged with the center 
of the arc facing the main surface lA of the upper housing 
portion 1 (or the main surface 2A of the lower housing 
portion 2) • As a result, the second connecting member 32 
is formed in a strip shape that does not occupy much space 
and has a small thickness and size, and can stably keep the 
inain body^ portion. A unfolded,^ Therefore, - this* stiKf-ucture • 
makes it possible to stably perform various operations and 
to prevent operationality from being lowered. 
[0207] 

Furthermore, according to this embodiment, the first 
connecting member 31 continuously connects the upper and 
lower housing portions 1 and 2. Therefore, it is possible . 
to obtain unity between the upper and lower housing 
portions 1 and 2. In addition, the structure of detachably 
mounting the fashion cover B to the upper housing portion 1 
(the same structure as that of the cell cover) makes it 
possible for the user to freely replace the fashion cover B 
according to his or her preference, and thus it is possible 
to provide a folding mobile phone according to the user's 
preference. Of course, when the fashion cover B is 
contaminated, the fashion cover B may be detached and 
washed. Therefore, it is possible to keep the fashion 
cover B clean. 

[0208] 
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In recent years ^ there has been developed a folding 
mobile phone having a second display unit that is exposed 
to the outer surface and displays predetermined information/ 
such as received information and time information, even 
5 when the folding mobile phone is folded. However , in this 
embodiment, the second display unit is not provided in the 
main body portion A. 

[0209] 

In thirds -embodiment /x - the. second display s^unife»-can- aiso* - ^ . . . 
10 be provided in, for example, the rear surface IB of the 
upper housing portion 1. That is, for example, a 
transparent portion may be provided at a position of the 
fashion cover B corresponding to the second display unit 
such that the user can view, for example, characters from 
15 the outside, or a third opening may be formed. 
[0210] 

In order to prevent a third party from seeing the 
second display unit, for example, an openable cover may be 
formed to cover the transparent portion or the third 
20 opening portion. When the user views the second display 

unit, the user may talce off the cover to confirm displayed 
information. 

[0211] 

The housing portions and the connecting device (the 
25 sheet-shaped member and the bendable member) of the 

invention are not limited to the upper and lower housing 
portions 1 and 2 and the first to third connecting members 
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31 to 33 of the above-mentioned embodiment. For example, 
the following structure may be used: first connector 
terminals for connection to electronic parts are provided 
on the bottoms of two housing portions, serving as units; a 
bendable member, an antenna, and a flexible wiring member 
(for example, a flexible substrate) are provided in the 
sheet-shaped member; second connector terminals for 
connection to the first connector terminals are provided on 
the sheet-shaped ^memlaerv'-. and. when the « rear surfaces- af -^the^^-- . 
two housing portions are fixed to the sheet-shaped member, 
the first and second connector terminals are connected to 
each other. 
[0212] 

In this embodiment, the fashion cover B can be 
detached from the main body portion A. However, the 
following structure may be used: the fashion cover and the 
second connecting member are integrally formed, and the 
second connecting member is detached from the main body 
portion. 

[0213] 

Further, in this embodiment, the main body portion A 
is unfolded in a straight line (at an angle of 180'') . 
However, in the unfolded state of the main body portion A, 
the second connecting member 32 may be mounted in a flat 
state, with the upper housing portion and the lower housing 
portion being arranged at an angle smaller than 180*". In 
addition, the second connecting member 32 may be formed at 
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a predetermined angle, or it may be mounted to the main 
body portion A in a curved state such that the main body 
portion A is unfolded at an arbitrary angle smaller than 
180°. 

[0214] 

Furthermore, in the above-mentioned embodiment, a 
spring member is used for the second connecting member in 
order to reliably keep the main body portion unfolded. 
-However, .when .a proper.vdegr.ee ouf- stabi:J.i.t>y.-,is. , satisfied,. ^a.^v 
spring obtained by bending a steel sheet at a predetermined 
angle may be used for the second connecting member. Since 
strong stress is applied to the spring having an arc shape 
in sectional view, the spring member may be used for a 
folding mobile phone whose folding or unfolding life span 
does not matter. 

The invention is not limited to the above-mentioned 
embodiment, but various modifications and changes of the 
invention can be made without departing from the scope of 
the invention. 

[0117] 

Hereafter, further other embodiment of the invention 
will be described below in detail with reference to the 
accompanying drawings. In this embodiment, as a folding 
mobile terminal apparatus of the invention, a folding 
mobile phone, which is a Icind of folder-type mobile 
terminal apparatus, will be described. 

Fig. 9 is a perspective view illustrating the 
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appearance of a folding mobile phone according to this 
embodiment of the invention. Fig. 10 is a partial exploded 
perspective of Fig. 9. Fig. 11 is a partial perspective 
view illustrating a main body portion shown in Fig. 10, as 
viewed from the rear side. Figs. 12A and 12B are diagrams 
illustrating the unfolded state and the folded state of the 
folding mobile phone according to the invention, 
respectively. Fig. 13 is a central cross-sectional view 
Alliistrafedng ..the unfolded state, of the foJiding- moblJLe-. phone 
according to the invention. Fig. 14 is a central cross- 
sectional view illustrating the folded state of the folding 
mobile phone according to the invention. Fig. 15 is a 
transverse sectional view illustrating a lower housing 
portion of the folding mobile phone according to the 
invention. Fig. 16 is a block diagram illustrating the 
electrical structure of the main body portion of the 
folding mobile phone according to the invention. 
[216] 

As shown in Figs. 9 and 10, the folding mobile phone 
according to this embodiment includes, as main components, 
a main body portion A and a fashion cover B provided on an 
outer surface of the main body portion A. 

[217] 

As shown in Figs. 9 to 16, the main body portion A 
includes a housing composed of an upper housing portion 1 
and a lower housing portion 2 and a connecting device 3 
which fixes the upper and lower covers 1 and 2 and is bent 
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between the upper and lower housing portions 1 and 2. 
[0218] 

The upper housing portion 1 accommodates, for example, 
an earpiece (receiver) 11, serving as a first voice output 
unit, a speaker 12 (see Fig. 13), serving as a second voice 
output unit, a display unit 13, a permanent magnet 14, and 
a first printed board 15 (see Fig. 13) . In addition, for 
example, an LCD constituting the display unit 13, which 
-will -be -descrifefced-'Aa^i^'r^- ^is- mounted on . the -first pasAnted -^-v.^... 
board 15. 

[0219] 

Meanwhile, the upper housing portion 2 accommodates, 
for example, a mouthpiece (microphone) 21, an operating 
unit 22, a vibrator unit 23 (see Fig. 13), a camera unit 24 
(see Fig. 13), a Hall element 25, a detachable cell 26 (see 
Fig. 13), and a second printed board 27 (see Fig. 13). In 
Figs. 13 and 16, the second printed board 27 has, for 
example, a transmitting/receiving unit 271, a data 
converting unit 272, a voice processing unit 273, an image 
processing unit 274, an information storage unit 275, and a 
control unit 270 mounted thereon. 

[0220] 

The upper and lower housing portions 1 and 2 are fixed 
on the connecting device 3, with a bendable connecting 
portion interposed therebetween. The connecting device 3 
is mainly composed of a sheet-shaped member and a bendable 
member, and has an antenna 34 and a flexible wiring member 



(for example, a flexible substrate) 35 provided therein. 
[0221] 

Next, components included in the folding mobile phone 
of this embodiment will be described below in more detail. 

Main body portion A 

The housing, which is one of the components forming 
the main body portion A, is composed of the upper housing 
portion 1 and- the lower ihxD^usin^-.po^rt ion .2, • as described -s-.-. 
above. Meanwhile, the connecting device 3, which is one of 
the components forming the main body portion A, connects an 
end of the lower surface of the upper housing portion 1 and 
an end of the upper surface of the lower housing portion 2. 
The bending of the connecting device 3 causes the main body, 
portion to be bent at the connecting portion 3A (in the 
direction of arrow P and the opposite direction thereof in 
Figs. 9 to 13) . 

That is, when the folding mobile phone is not used, 
the main body portion A is folded, that is, the upper 
housing portion 1 is bent with a surface thereof facing 
(being opposite to) the lower housing portion 2, as shown 
in Fig. 14. On the other hand, when the folding mobile 
phone is used, as shown in Figs. 9 and 13, the main body 
portion A is unfolded such that a user's face is opposite 
to the upper housing portion 1 and the lower housing 
portion 2. 

[0222] 



(1) Upper housing portion 1 

The receiver 11, which is an earpiece, is provided on 
a main surface lA of the upper housing portion 1 which is 
opposite to the lower housing portion 2 in the folded state 
of the main body portion A such that a voice is output from 
the main surface lA. When the folding mobile phone of this 
embodiment is normally used, the voice of the other part 
communicating with the user is output from the receiver 11. 
^Meanwhile/ -in- Fig.- ISv-.the. speaker r,rl2 is -provided* on a .rear 
surface IB of the upper housing portion 1 opposite to the 
main surface lA, and outputs a ring tone from the rear 
surface IB in the standby state of a mail or phone call. 
The receiver 11 or the speaker 12 has, for example, a first 
permanent magnet (not shown) , a coil portion (not shown) , 
and a diaphragm (not shown) , provided therein. In the 
receiver 11 or the speaker 12, when a current passes 
through the coir portion, the diaphragm provided in the 
first permanent magnet vibrates, which causes a sound to be 
generated. 

[0223] 

The display unit 13 is provided in a portion of the 
main surface lA of the upper housing portion 1 leaning 
closer to the connecting portion 3A than the receiver 11. 
In addition, a window frame 13A is formed on the main 
surface lA of the upper housing portion so as to correspond 
to the display unit 13, and a transparent window 13B is 
bonded to the window frame 13A. Therefore, a user can see, 
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for example, characters displayed on the display unit 13 
through the transparent window 13B from the outside of the 
upper housing portion 1, The display unit 13 can be 
composed of, for example, a liquid crystal display device 
5 (LCD), and displays, for example, characters, symbols, 
numbers, images, and maps. 
[0224] 

The permanent magnet 14 for a housing is provided in 
- the 5vicinity««o#^^ the viewer - end of the. lowe^- ho.iitsing^ porfei©nv^~t ....... 

10 1 (in the vicinity of the connecting device 3) . 

The receiver 11, the speaker 12, and the display unit 
13 are mounted on the first printed board 15 so as to be 
electrically connected to the control unit 270, as shown in 
Fig. 16. - 
15 [0225] 

(2) Lower housing portion 2 

The microphone 21, which is the mouthpiece, and the 
operating unit 22 are provided on a main surface 2A of the 
lower housing portion 2 that is opposite to the main 
20 surface lA of the upper housing portion 1 when the main 
body portion A is folded. 
[0226] 

The microphone 21 is provided close to an end of the 
lower housing portion opposite to another end thereof 
25 facing the connecting portion 3A. 
[0227] 

A finger F of a user who operates the operating unit 
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22 is represented by two-dotted chain lines in Fig. 13, 
The user can operate the operating unit 22 to perform a 
ring up or ring off operation, an operation of adjusting 
the volume of a ring tone output from the receiver 11 or 
the speaker 12, an operation of inputting characters, 
symbols, or numbers, an operation of driving a camera unit 
24, and a switching operation to a manner mode. Unlike the 
related art, in this embodiment, a hinge portion that has a 
substantially-©yliin<irioai=--shape .vn- cross-sectionaL- vi-ew^ia^d- 
protrudes from the main surface 2A toward the upper 
direction is not provided in front of the finger of the 
user. Therefore, for example, even when the user's 
fingernail is long, the user can easily operate the 
operating unit 22. • • . 

[0228] 

The vibrator unit 23 starts operating when a phone 
call is received to inform the user of the reception of the 
call. 

[0229] 

The camera unit 24 is provided on a rear surface 2B 
(see Fig. 13) of the lower housing portion 2 opposite to 
the main surface 2A in parallel to the cell 2 6 detachable 
from the lower housing portion 2, and is capable of 
capturing the image of a subject positioned at the rear 
side of the operating unit 22. Incident light from the 
subject captured by the camera unit 24 passes through a 
lens group and is converted from an optical signal into an 
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electric signal by a photoelectric conversion element/ such 
as a CCD (charge coupled device) , thereby generating image 
information. In Fig. 16, the image information is 
processed by an image processing unit 274, which will be 
described later, and is then displayed on the display unit 
13 as an image. 
[0230] 

Therefore, the camera unit 24 and the display unit 13 
are-connected to ..the image processing, unit. 57.4, and 4:.he_. ^. 
image information obtained by the camera unit 24 is stored 
in an information storage unit 275, which will be described 
later, through a predetermined operation. Further, the 
information storage unit 275 can store, in addition to the 
image information, information on telephone numbers, voice 
information, image information (for example, received image 
information) other then the image information on the 
captured image, and information on transmitted or received 
mail or characters currently being written. 

[0231] 

The Hall element 25 is a unit for detecting the 
magnetic field of the permanent magnet 14 for a housing, 
and is provided on the second printed board 27 so as to be 
opposite to the permanent magnet 14 when the main body 
portion A is folded. 

Since the Hall element 25 is arranged close to the 
permanent magnet 14 for a housing when the main body 
portion A is folded, it detects the magnetic field of the 
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permanent magnet 14 to output a detection signal to a 
control unit 270, which will be described later. On the 
other hand, when the main body portion A is unfolded, the 
permanent magnet 14 for a housing is separated from the 
Hall element 25. In this case, the Hall element 25 cannot 
detect the magnetic field of the permanent magnet 14, so 
that it does not generate the detection signal. 
[0232] 

> -Thafe^. is-, "When . the- Hall ^.el-emen^t- 25 i-detectS'. the^magnetia - 
field of the permanent magnet 14 for a housing, the main 
body portion A is in a folded state. On the other hand, 
when the Hall element 25 does not detect the magnetic field 
of the permanent magnet 14 for a housing, the main body 
portion A is in an unfolded state. In the folding mobile 
phone of this embodiment, when the housing is folded, no 
image is displayed on the display unit 13 in a standby 
state, so that power is not consumed. In addition, in the 
folded state, an illuminating unit (not shown) for 
illiiminating the display unit does not emit light. On the 
other hand, when the housing is unfolded, for example, a 
mark indicating received electric field strength, 
information on a battery level, time information, and 
information on an incoming call are displayed on the 
display unit 13, and the illuminating unit is turned on to 
emit light. 
[0233] 

When the Hall element 25 detects the magnetic field of 



the permanent magnet 14 for a housing, it is necessary to 
reliably detect the folded state even when a positional 
deviation occurs between the opposing surfaces of the two 
housing portions 1 and 2 in the rotational direction or the 
longitudinal direction (the X direction of Fig. 19) or a 
very small clearance occurs between the opposing surfaces 
of the housing portions. That is, in the folded state of 
the main body portion A, when it is detected that the 
housing -porfeions -I'-and- -2^--are unfolded . due - to -:a- pets.itional,>. ^ 
deviation between the opposing surfaces of the two housing 
portions 1 and 2 in the rotational direction or the 
longitudinal direction or a very small clearance between 
the opposing surfaces of the housing portions, a backlight 
for a liquid crystal device is turned on, causing power 
consumption. When a device operated only. in the folded 
state is provided, the positional deviation between the 
housing portions 1 and 2 generated when the device is 
operated or unfolding may hinder the use of the folding 
mobile phone. 
[0234] 

In this embodiment, the amount of a positional 
deviation between the opposing surfaces of the two housing 
portions 1 and 2 in the rotational direction or the 
longitudinal direction is previously defined, and the Hall 
element 25 and the permanent magnet 14 for a housing are 
arranged at a position where the Hall element 25 can detect 
the magnetic field of the permanent magnet 14 for a housing 
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even when a positional deviation or a very small clearance 
occurs between the opposing surfaces. 

[0235] 

Figs. 18A to 21 show the arrangement between the 
permanent 14 and the Hall element 25 capable of reliably 
detecting the folded state even when a positional deviation 
or a very small clearance occurs between the opposing 
surfaces of the two housing portions 1 and 2 in the 

^ro tat iona-1. direction. - . - , i . . r. ....._ ... . ^. 

• [0236] 

In this arrangement, the Hall element 25 and the 
permanent magnet 14 for a housing are arranged close to the 
connecting portion 3A. More specifically, in the folded 
state of the main body portion A, the Hall element 25 and ^ 
the permanent magnet 14 for a housing are arranged closer 
to the connecting portion 3A than to a center line Y of the 
main body portion A. Preferably, the Hall element 25 and 
the permanent magnet 14 for a housing are arranged closer 
to the connecting portion 3A than to a curvature radius Rl 
that is half a curvature radius R2 where the two housing 
portions 1 and 2 deviate from each other in the rotational 
direction . 

[0237] 

Fig. 18A is a diagram illustrating the folded state of 
the main body portion, and Fig. 18B is a right-side diagram 
of Fig. ISA. Fig. 19 is a diagram illustrating a state in 
which the upper housing portion deviates from the lower 



housing portion in the X direction by AX. Fig. 20 is a 
diagram illustrating a state in which the upper housing 
portion rotates on the center O in the P direction by AP in 
the folded state. Fig. 21 is a diagram illustrating a 
state in which the main body portion is folded with a very 
small clearance between the leading ends of the housing 
portions . 

[0238] 

In Fig. 19, a point- Al indicates the position of thew = ... 
Hall element 25 of this embodiment. A point Bl indicates 
the position of the permanent magnet 14 for a housing of 
this embodiment. As an example in which the permanent 
magnet 14 and the Hall element 25 are arranged at positions 
different from those in this embodiment, for example, a 
point A2 indicates the position of the Hall element 
arranged at the leading end of the upper housing portion 1, 
and a point B2 indicates the position of the permanent 
magnet arranged at a position opposite to the position A2 
of the Hall element when the two housing portions are 
folded. 

[0239] 

At that time, the upper housing portion 1 deviates 
from the lower housing portion 2 in the X direction, which 
is the longitudinal direction, by AX. In this case, a 
distance LI between the point Al and the point Bl is equal 
to a distance L2 between the point A2 and the point B2 . 
Therefore, when the housing deviates in the X direction, a 
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gap between the Hall element and the permanent magnet 
always occurs regardless of the arrangement positions of 
the Hall element and the permanent magnet (AX = LI = L2) • 
[0240] 

Fig. 20 shows a state in which the upper housing 
portion 1 rotates on the axial center O with respect to the 
lower housing portion 2 in the direction of arrow by AP. 
In this case, a distance L3 between the point Al and the 
point A2-is- shorter rthan a distance i 4 .-between .tke-poinfe^ A2. 
and the point B2 . That is, when the positional deviation 
between two housing portions occurs in the rotational 
direction, ' it is possible to reduce the gap between the 
Hall element and the permanent magnet to the minimum since 
the points- Al and Bl are close to the rotational center O 
(L3 < L4) . 

[0241] 

Fig. 21 shows the folded state of the housing portions 
in which the upper housing portion 1 rotates on an axis O 
with respect to the lower housing portion 2 in the 
direction of arrow by AR and a very small clearance occurs 
between the leading ends of the housing portions. In this 
case, a distance L5 between the point Al and the point Bl 
is shorter than a distance L6 between the point A2 and the 
point B2. That is, when the positional deviation between 
two housing portions occurs in the rotational direction, it 
is possible to reduce the gap between the Hall element and 
the permanent magnet to the minimiam since the points Al and 



Bl are close to the rotational center (L5 < L6) . 
[0242] 

As described above, in this embodiment, the permanent 
magnet and the Hall element are arranged in the vicinity of 
the connecting member, which makes it possible to reliably 
detect the folded state of the main body portion even when 
a positional deviation between the housing portions occurs 
by external force when the main body portion is folded such 
that the. two-housd-^ng. -portions overlap each . other. -*-In £fehis-- 
way, in the folded state of the housing, the unfolding of 
the housing is not detected, and thus a backlight for a 
liquid crystal device is not turned on, which results in 
the prevention of unnecessary power consumption. When a 
device operated only in the folded state is provided, ■ the 
use of the folding mobile phone is not interrupted by the 
positional deviation between the housing portions generated 
when the device is operated or unfolding. In addition, 
according to this embodiment, it is possible to use a 
permanent magnet having weak magnetic force, and thus to 
prevent the damage of a magnetic card inserted between the 
housing portions. 

[0243] 

Further, in order to widen the detection region of the 
Hall element 25 with respect to the magnetic field of the 
permanent magnet 14 for a housing, the Hall element 25 and 
the permanent magnet 14 for a housing may increase in area 
or number. 



[0244] 

The vibrator unit 23, the operating unit 22, the 
microphone 21, the camera unit 24, the Hall element 25, and 
the cell 2 6 are mounted on the second printed board 27 so 
as to be electrically connected to the control unit 270. 

[0245] 

As shown in Fig. 16, the control unit 270 is connected 
to the transmitting/receiving unit 271, the data converting 
unit- 272, and -t'he..Xnformatijan.-.st©ra.ge>.-unit« 275 . as weLL as.- 
to the vibrator unit 23, the operating unit 22, the Hall 
element 25, and the display unit 13 to control these units. 
The control unit 270 is also connected to the cell 26. 

[0246] 

The transmitting/receiving unit 271 is connected to 
the antenna 34, and processes data received by the antenna 
34 to output the data to the data converting unit 272. The 
data converting unit 272 is connected to the voice 
processing unit 273, and the voice processing unit 273 is 
connected to the receiver 11, the speaJcer 12, and the 
microphone 2 1 . 

[0247] 

The data converting unit 272 converts the data 
transmitted through the transmitting/receiving unit 271 and 
the control unit 270 from the antenna 34 into voice data 
and outputs the voice data to the voice processing unit 273. 
Meanwhile, the voice processing unit 273 decodes the voice 
data to generate a voice signal and outputs the voice 



signal to the receiver 11 or the speaker 12. Then, the 
receiver 11 or the speaker 12 outputs a voice corresponding 
to the voice signal transmitted from the voice processing 
unit 273. 

[0248] 

Further, the voice processing unit 273 encodes a voice 
received by the microphone 21 to generate voice data and 
outputs the generated voice data to the data converting 
r^^-unit - 2'7.2 i' -^ The - data conver tdng - -unit i.272. conveBts . feke ■ .input 
voice data into communication data and outputs the 
communication data to the transmitting/receiving unit 271. 
The transmitting/receiving unit 271 processes the received 
communication data and transmits the processed data as 
radio waves by using the antenna 34 . 
[0249] 

(3) Connecting device 3 

The connecting device 3 is bent when the main body 
portion A is folded, and is unbent when the main body 
portion A is unfolded. That is, the connecting device 3 
has flexibility, and includes a sheet-shaped member for 
fixing the upper and lower housing portions 1 and 2 with 
the connecting portion 3A, which is a central portion, 
interposed therebetween, and a bendable member that has 
enough restoring force and rigidity to return a bent state 
to a flat state (a state before bending) and is fixed to 
the upper and lower housing portions 1 and 2. 

As shown in Fig. 13, the connecting device 3 of this 
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embodiment includes a first connecting member 31, a second 
connecting member 32, and a third connecting member 33. 
Among them, the first connecting member 31 and the third 
connecting member 33 form the sheet-shaped member, and the 
second connecting member 32 forms the bendable member. 
[0250] 

Further, the second connecting member 32, the antenna 
34, and the flexible wiring member 35 are provided in a 
-space- be tween -the Mr-sfe-^connecting member -31 and. -tlte^^-thi^rd-- 
connecting member 33. One end (a power supply portion 34A) 
of the antenna 34 is connected to a power supply portion of 
the second printed board 27, and the other end thereof 
extends toward the upper housing portion 1 . The flexible 
wiring member 35 having a linear shape overlaps the second 
connecting member 32, and has one end connected to the 
first printed board 15 through a connector 35A and the 
other end connected to the second printed board 27 through 
a connector 35B. 

[0251] 

As described above, the first connecting member 31 
constitutes the connecting portion 3A for connecting the 
upper and lower housing portions 1 and 2 together with the 
third connecting member 33. In particular, the first 
connecting member 31 of this embodiment forms the surface 
of the connecting portion 3A (a surface facing the same 
direction as that in which the main surface lA of the upper 
housing portion 1 and the main surface IB of the lower 



housing portion 2 face) and is connected to the outer 
surface of the upper housing portion 1 and the outer 
surface of the lower housing portion 2 (is also used as the 
outer surfaces of the upper and lower housing portions 1 
and 2) . 

[0252] 

The second connecting member 32 is provided so as to 
be laid across the upper housing portion 1 and the lower 
housing, portion .-2 . '^h^.^second connecting member. - 32 -is ua- - 
formed of a thin sheet of steel having flexibility and 
rigidity (for example, carbon tool steel or stainless 
steel) . 

[0253] 

The third connecting member 33 is integrally connected 
to the rear surface 2B of the lower housing portion 2, and 
is mounted to the first connecting member 31 so as to cover 
the second connecting member 32 and the flexible wiring 
member 35. 

[0254] 

Further, the first connecting member 31 and the third 
connecting member 33 are formed of a proper material having 
flexibility, such as thermoplastic polyester ether 
elastomer or polyurethane resin. In addition, a material 
forming the first connecting member 31 and the third 
connecting member 33 is not limited to the above-mentioned 
material. For example, any material can be used for the 
first and third connecting members 31 and 33 as long as it 
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has flexibility and rigidity. 
[0255] 

Inner surfaces ID and 2C of the main surfaces lA and 
2A of the upper and lower housing portions 1 and 2 formed 
5 by the first connecting member 31 are formed of a material, 
such as an ABS resin, different from that forming the main 
surfaces lA and 2A. That is, the upper housing portion 1 
and the lower housing portion 2 are integrally formed by a 
-different mafceria.l.^aaolding> method (for .examp-le, -an. . ^. 
10 inserting molding method) for integrally forming a product 
with different kinds of materials. 
[0256] 

The reason why the first and second housing portions 1 
and 2 are integrally formed with the first connecting 

15 member 31 of the connecting device .3 by the different 
material molding method will be described below. 

As shown in Figs. 13 and 14, the third connecting 
member 33 is fixed to the board 27 by driving a tapping 
screw 331A into a hole 332A formed in the inner surface 2D 

20 of the lower housing portion 2. In a case in which the 
tapping screw is tightened with a predetermined clamping 
torque in order to obtain a predetermined axial force 
(clamping force), when the allowable shear stress of the 
hole 332A is weaJc, the holes 332A is damaged. 

25 It has been Icnown that, in general, the allowable 

shear stress of ABS resin is stronger than that of a 
thermoplastic polyether ester elastomer. Therefore, in 
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this embodiment, the hole 332A provided in the inner 
surface 2D of the lower housing portion 2 (which is 
connected to, for example, the operating unit 22) is formed 
of the ABS resin, which prevents the damage of the hole 
332A when the screw is tightened. 
[0257] 

However, when the main surface lA of the upper housing 
portion 1 and the window frame 13A are formed of the 

the rmopl as tic-^^^ely ether ester -elastomea:^,- uthe -feraaspa-r-ent 

window 13B is not fixedly adhered to the window frame 13A 
by an adhesive tape since the thermoplastic polyether ester 
elastomer generally has weak adhesion. In this case, for 
example, when the folding mobile phone is dropped, the 
transparent window 13B may be separated - from the window 
frame 13A. 

[0258] 

From this point of view, in this embodiment, in order 
to solve the above-mentioned problem, the outer surfaces lA 
and 2A (actually, formed by the first connecting member 31) 
of the upper and lower housing portions 1 and 2 formed of a 
thermoplastic polyether ester elastomer are integrally 
formed with the window frame 13A formed of ABS resin. In 
addition, it is possible to form a curvature radius Rl (see 
Fig. 13) in connecting portions between the first 
connecting member 31 and the upper and lower housing 
portions 1 and 2 by integrally forming the outer surfaces 
of the upper and lower housing portions 1 and 2 with the 
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first connecting member 31, thereby obtaining unity between 
the upper and lower housing portions 1 and 2 and the first 
connecting member 31. More specifically, in a case in 
which the unfolded main body portion A is further bent back, 
when these members are not integrally formed, the curvature 
radius is not formed in these members, so that a gap occurs 
between the upper and lower housing portions 1 and 2. The 
gap causes the unity not to be obtained. In addition, 
water may pea^mea-tee^-thi^ougfe^the gap, -and. thus^'-^'^pa^r^ate--- — «• 
formation is not preferable for a mobile terminal apparatus 
not having water resistance. 
[0259] 

The first connecting member 31 is not necessarily 
integrally formed with the upper and lower housing portions 
1 and 2 by the different material molding method. For 
example, the first connecting member 31, the outer surfaces 
of the upper and lower housing portions 1 and 2, and the 
inner surfaces of the upper and lower housing portions 1 
and 2 may be separately formed from one another, and the 
first connecting member 31 may be fixed to the inner 
surfaces of the upper and lower housing portions 1 and 2 by 
a mechanical coupling means (for example, a screw or an 
adhesive) . In addition, even when the upper and lower 
housing portions 1 and 2 and the first connecting member 31 
are formed of the same material (for example, thermoplastic 
polyether ester elastomer) , the third connecting member 33 
may be fixed to the upper and lower housing portions 1 and 



2 or the transparent window 13B may be fixed to the window 
frame 13A by proper methods other than the above-mentioned 
inethod. 

[0260] 

Next, the second connecting member 32 forming the 
bendable member of the connecting device 3 will be 
described below in detail, mainly referring to Figs. 12A 
and 12B. 

^ ^ ngs ....l^A and-.i2B i^are. -diagrams. iUustratingu. the-secsond 
connecting member 32 of the connecting device 3 of the main 
body portion A. Fig. 12A is a diagram illustrating the 
unfolded state of the connecting device 3 of the main body 
portion A, and Fig. 12B is a diagram illustrating the 
folded state of the^ connecting device 3 of the main body - . 
portion A. 

[0261] 

As shown in Figs. 12A to 14, the second connecting 
member 32 is a thin plate extending in a straight line from 
the upper housing portion 1 to the lower housing portion 2 
and having a curved portion 323 having an arc shape in 
sectional view. The curved portion 323 has a width Wl and 
a curvature radius R2 . The center of the curvature radius 
R2 is placed at the main surface lA of the upper housing 
portion 1 (or the main surface 2A of the lower housing 
portion 2), and the center is represented by a point O (Fig 
12A) . In addition, the second connecting member 32 has 
through holes 320 (see Fig. 22) substantially at the center 



of the arc in the vicinity of both ends thereof, and is 
fixed to the leading ends of bosses 322 provided on the 
inner surfaces of the upper and lower housing portions 1 
and 2 by screws 321. 
[0262] 

As shown in Fig. 12A, when the connecting device 3 of 
the main body portion A is in the unfolded state, the 
second connecting member 32 extends in a straight line from 
fehe- upper- housing. portion - l-,fco the- lowe-r- haus-ing -portion -2 ,. . 
with the arc having the curvature radius R2 being 
maintained from one end thereof to the other end, so that a 
stable state is maintained. In this state, even when the 
connecting device 3 of the main body portion A in the 
unfolded state (Fig. 9) is further bent in a direction 
opposite to the direction of arrow P, since the second 
curved connecting member 32 has a high degree of rigidity 
in a direction where the curved state is released (the 
unfolded main body portion A is further bent) , force to 
maintain the unfolded state is generated (hereinafter, 
referred to as 'curve maintaining force')- Therefore, 
force (reverse bending force) required for bending the main 
body portion in a direction where the unfolded main body 
portion A is further bent back, that is, a direction of a 
convex curved surface (positive curved surface) opposite to 
a concave curved surface (negative curved surface) is 
considerably stronger than force required for bending the 
main body portion in the direction of arrow P, which makes 
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it difficult for the main body portion to be bent. The 
anti-bending force is determined by the secondary moment of 
the cross section or the Young's modulus. 
[0263] 

In contrast/ when the main body portion is bent in the 
direction of arrow P (see Fig. 13) by force stronger than a 
predetermined force, the central portion of the second 
connecting member 32 is bent in a direction where the main 
body 2porti<55a^-A dS'-fMs^lded by jumping,- -but plastio— . ^. 
deformation does not occur therein. That is, when force 
applied is released, the central portion of the second 
connecting member returns to the flat state by restoring 
force, which causes the connecting device 3 of the main 
body portion A to return to the unfolded state. In order 
words, the second connecting member 32 also functions as a 
means for preventing the main body portion A from easily 
being bent in the direction of arrow P. 

[0264] 

As shown in Fig. 12B, when the connecting device 3 of 
the main body portion A is folded, the second connecting 
member 32 is bent at the connecting portion 3A, which is a 
central portion between the upper housing portion 1 and the 
lower housing portion 2. In this case, the sectional shape 
of the connecting portion 3A, which is a central portion of 
the second connecting member 32, is elastically deformed 
from the arc shape to a linear shape, causing a width W2 of 
the connecting portion 3A to be larger than the width Wl 
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before the elastic deformation. Both ends of the 
connecting portion 3A are elastically deformed close to a 
flat shape. 
[0265] 

When the connecting portion 3A is elastically deformed, 
force to return to the arc shape and the linear shape is 
generated from the second connecting member 32. That is, 
when the connecting device 3 of the main body portion A is 
folded,- -the-'Secon^J'.Gonnecting member 32 is. .bexit- while - 
receiving the force to return to the linear shape (the 
force to restore the width W2 to the width Wl) • 
[0266] 

In this embodiment, the second connecting member 32 is 
formed of a copper plate having a thickness of 0.1 mm,- a 
width Wl of 2 0 mm, and a curvature radius Rl of R25 mm, and 
a distance LI between the upper housing portion 1 and the 
lower housing portion 2 is 30 mm. 

[0267] 

Similar to when the unfolded main body portion is 
further bent in a direction opposite to the direction of 
arrow P, the maximum stress occurs at the time of jumping. 

Therefore, the width Wl and the curvature radius Rl 
may be determined such that the stress occurring at the 
time of jumping does not exceed allowable stress of a 
selected material. 

[0268] 

In the second connecting member 32 of this embodiment, 
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bending starting force (folding force, which will be 
described later) Fl when the unfolded connecting device 3 
starts to be bent in the direction of arrow P is about 0.6 

[N (Newton) ] . When the connecting device 3 of the main 
body portion A is folded, restoring force F2 to restore the 
connecting device 3 of the main body portion A to the 
unfolded state is about 1.5 [N] . In addition, force 
required to further bend the unfolded connecting device 3 
of -the main body-.portionrw.A in* the- direct io-i-i^ of . arrow v P. 

('reverse bending force', which will be described later) F3 
is about 2 [N] . 
[0269] 

The second connecting member 32 which has an arc shape 
in sectional view and is provided such that the center O of 
the arc is positioned on the main surface lA of the upper . 
housing portion 1 is used as the bendable member of the 
connecting device 3. As a result, it is possible to make 
the force F3 to reversely bend the connecting device (this 
is referred to as 'reverse bending force'), which is not 
generally used, stronger than the force Fl required for a 
user to generally operate the main body portion (force 
required to fold the main body portion (this is referred to 
as 'folding force')). 

Therefore, when the folding force Fl or the reverse 
bending force F3 is appropriately set, it is possible to 
easily fold the unfolded main body portion A. In addition, 
it is possible to prevent the unfolded connecting device 3 
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from being reversely bent, and thus to provide the 
connecting device 3 capable of improving the convenience of 
users . 

[0270] 

Figs, 22 to 25 are diagrams illustrating an example in 
which both ends of the second connecting member 32 are 
screwed to the corresponding bosses 322 of the upper and 
lower housing portions 1 and 2 . 

^-i* .The ' throiigh^. ho le s : 32 0 are. -pr ovided sutost an t i alAy.- in. - v 
the center of the arc in the vicinities of both ends of the 
second connecting member 32, and the second connecting 
member 32 is fixed to the leading ends of the bosses 322 
provided on the inner surfaces of the upper and lower 
housing portions 1 and 2 by screws 321. In this case, as 
shown in Fig. 23, spherical portions 324 are formed at the 
leading ends of the bosses 322. Therefore, when the curved 
portion 323 of the second connecting member 32 is 
straightened (two-dotted chain line of Fig. 23) or curved 
at the time of folding or unfolding, the second connecting 
member 32 does not come into contact with the edges of the 
leading ends of the bosses 322. When the main body portion 
is folded, a curvature radius R formed by the curved 
portion of the second connecting member 32 is formed along 
the spherical portion. The curvature radius R is zero (or 
close to a right angle) at the edges, which causes the 
maximum stress to occur at the time of folding. Therefore, 
the structure in which the curvature R is formed along the 



spherical portion makes it possible to improve the 
durability of the second connecting member 32. In addition, 
as shown in Fig. 24, the second connecting member 32 is 
also bent in the longitudinal direction when the upper and 
5 lower housing portions 1 and 2 are folded or unfolded . 

Therefore, as shown in Fig. 25, by forming R portions 325 
formed in the inner portions of the leading ends of the 
bosses 322, opposite to each other, that are provided on 
- the- innejT surf^ces^-of cthe* upper and -lower '.housingb-portions^. r 

10 1 and 2, it is possible to prevent the second connecting 
member 32 from coming into contact with the edges of the 
leading ends of the bosses 322 when the upper and lower 
housing portions 1 and 2 are folded or unfolded. Thus, it 
is possible to improve the durability of the second 

15 connecting member 32. 
[0271] 

Next, a supplementary description of the third 
connecting member 33 will be made below. 

As shown in Figs. 13 and 14, in the third connecting 

20 member 33, one surface (outer surface) of a portion 

corresponding to the connecting portion 3A is recessed in 
the lengthwise direction thereof over a predetermined 
length LI (see Fig. 14), thereby forming a thin portion 
(which forms a folding force generating means) 33A. A 

25 thinnest portion (a concave portion; which also forms a 
folding force generating means) 33B is provided in the 
center of the thin portion 33A in a linear shape along a 
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width direction (a depth direction in Figs. 13 and 14) . 
[0272] 

The entire thin portion 33A can be easily bent in the 
direction where the main body portion A is folded by 
forming the thin portion 33A and the thinnest portion 33B 
in the main body portion A. When the main body portion A 
is folded, the thin portion 33A is bent with a distance 
from the first connecting member 31 being narrowed, while 
^expanding, a-vldttle-.- At^^^the -s-ame time,. ^ the thinnest -po-r-ition^\> 
33B is linearly curved along the width direction where the 
thinnest portion 33B is formed, while uniformly expanding. 
When the expansion angle of the thinnest portion 333 before 
the third connecting member 33 shown in Fig. 13 expands 
(before the main body portion A is folded) is referred^ to • • 
as '6*, the expansion angle of the thinnest portion ..-333 
after the third connecting member 33 shown in Fig. 14 
expands (after the main body portion A is folded) is 9 + A. 

[0273] 

In the folded state of the main body portion A, when 
the upper housing portion 1 is intentionally turned with 
respect to the lower housing portion 2 in the direction of 
arrow a shown in Fig. 123, the expansion angle of the third 
connecting member 33 becomes non-uniform. When the 
intentional turning is released, the expansion angle 
becomes uniform. That is, when the main body portion A is 
folded, the thinnest portion 333 of the third connecting 
member 33 regulates the bending position of the connecting 



portion 3A. Therefore, when the thinnest portion 33B of 
the third connecting member 33 is not provided, there is a 
fear that, when the main body portion A is folded, the 
upper housing portion 1 may be arbitrarily turned in the 
direction of arrow a with respect to the lower housing 
portion 2. 
[0274] 

As described above, the flexible wiring member 35 

overl-aps rtehe se member^ 32... =^-When^ . the^ . - 

intentional turning occurs, the flexible wiring member 35 
is also twisted, 

[0275] 

The above will be described below with reference to 
the drawings. Figs. 17A and-17B are front views 
illustrating the positional relationship between the second 
connecting member and the flexible wiring member when the 
upper housing portion deviates from the lower housing 
portion. More specifically. Fig. 17A shows a state in 
which the flexible wiring member overlaps on the proximal 
side of the second connecting member, and Fig. 17B shows a 
state in which the flexible wiring member is arranged on 
the right side of the second connecting member (two members 
do not overlap each other) . In Fig. 17A, as described 
above, since the flexible wiring member 35 overlaps the 
second connecting member 32, the second connecting member 
32 and the flexible wiring member 35 are twisted by the 
same degree of magnitude when the upper housing portion 1 
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deviates from the lower housing portion in the 
counterclockwise direction by an angle of about 90**. In 
Fig. 17B, when the upper housing portion 1 deviates from 
the lower housing portion in the counterclockwise direction 
by an angle of about 90 the second connecting member 32 
composed of a copper plate does not expand or contract, but 
is only twisted. Meanwhile, the flexible wiring member 35 
is twisted while rotating on the second connecting member 
32v so:i-that -terhe -?con-nector .35A - of . the . £lexibl«e» .wiri-ng ^member 
35 is positioned on the depth side of the second connecting 
member 32. Since the flexible wiring member 35 does not 
expand or contract, the position of the connector 35A is 
lower than that shown in Fig. 17A by a distance p. 
[0276] 

Therefore, in the latter case, torsion (stress) and 
tensile stress are applied to the flexible wiring ember 35. 
As a result, tensile stress is also applied to the 
connectors 35A and 35B, which causes the connectors 35A and 
35B to be detached from the first printed board 15 and the 
second printed board 27 or to be damaged- In this case, 
the flexible wiring member may be broken. Therefore, the 
flexible wiring member 35 is arranged so as to overlap the 
second connecting member 32 in order to solve the above- 
mentioned unexpected problems. 

[0277] 

In this structure, when the flexible wiring member 35 
is provided on the concave side of the curved portion 323, 
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it is possible to reduce the thickness of an overlapping 
structure of the second connecting member 32 and the 
flexible wiring member 35. On the other hand, when the 
flexible wiring member 35 is provided on the convex side of 
5 the curved portion 323, it is possible to widen the width 
of the flexible wiring member 35. 
[0278] 

Further, when the main body portion A is folded, force 

- - ^ t@- re£st:©re^ -liiie -^fi-2?*s43 -and third connecting iiaembe-rs-=-3.1r- and.=^33. 

10 to the linearly unbent states is generated. However, since 
the restoring force is considerably weaker than the force 
F2 generated from the second connecting member 32 formed of 
a thin copper plate (hereinafter, referred to as 'restoring 
force')/ the folding or unfolding force of the main body 

15 portion A is almost determined by only the second 

connecting member 32. This is similarly applied when the 
main body portion A is folded and at the time of expansion. 
That is, in these cases, the restoring force also depends 
on only the second connecting member 32. 

20 [0279] 

When the main body portion A is unfolded, the first to 
third connecting members 31 to 33 are unbent in a straight 
line, and this unbent state is maintained by the rigidity 
of the second connecting member 32. That is, when the 

25 lower housing portion 2 is held in a user's hand, the upper 
housing portion 1 is kept open. Therefore, the upper 
housing portion 1 is not bent in the direction of arrow P 
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and in a direction opposite to the direction of arrow P. 
Thus, it is possible to easily fold the main body portion A. 
[0280] 

Since the connecting portion 3A is flush with the rear 
surface IB of the upper housing portion 1 and the rear 
surface 2B of the lower housing portion 2, a curvature 
radius R3 (see Fig. 14) formed by the connecting portion 3A 
when the main body portion A is folded is substantially 
-equal, to- half i^^the.^ sum.--o-f -the. thickness -of -the - uppeaa^housing. 
portion 1 and the thickness of the lower housing portion 2. 

Therefore, when the main body portion A is folded, the 
antenna 34 and the flexible wiring member 35 provided in 
the connecting portion 3A are also bent. However, since 
the curvature radius R3 is sufficiently large,- storing 
stress does not occur in the antenna 34 and the flexible 
wiring member 35. 

As a result, it is not necessary to use members having 
a long bending life span and high durability for the 
antenna 34 and the flexible wiring member 35. In addition, 
when the main body portion A is folded or unfolded, the 
antenna 34 and the flexible wiring member 35 are provided 
as shown in Figs. 12A and 12B. 

[0281] 

Next, the fashion cover B will be described below in 
detail with reference to Figs. 9 to 15. 

As shown in Figs. 10, 13, 14, and 15, the fashion 
cover B includes a base member 4A; an appearance portion 4B 



which covers the outer surface of the base member 4A and is 
formed of a fashionable material (integument) , such as a 
natural fiber (cotton and flax), a synthetic fiber (acryl, 
nylon, and urethane), or a leather material; and an edge 
5 winding portion 4C which is made of the same material as 
that forming the appearance portion 4B and is provided on 
the outer peripheral surface of the base member 4A so as to 
be connected to the appearance portion 4B. 

10 The base member 4A is formed of a proper material 

having flexibility, such as thermoplastic polyester ether 
elastomer or polyurethane resin. An upper-housing-portion 
rear surface portion 4D forming the rear surface IB of the 
upper housing portion 1 and a cell cover portion 4E 

15 covering the cell 26 are made of an ABS resin and are 

integrally formed on the inner surface of the base member 
4A. That is, the base 4A is also formed by a different 
material molding method. When the rear surface of the base 
member 4A is mounted on the upper and lower housing 

20 portions 1 and 2, a curved portion 4F is provided at the 
center of the base member 4A in order to form a bendable 
projecting portion protruding from the upper and the lower 
housing portions 1 and 2 to the outside. Holes 332B are 
formed in the upper-housing-portion rear surface portion 4D, 

25 and the upper-housing-portion rear surface portion 4D is 
fixed to the upper housing portion 1 by driving tapping 
screws 331B into the holes 332B. Engaging claws 4G (four 
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claws) , serving as engaging units, formed on the cell cover 
portion 4E of the base member 4A are detachably mounted to 
grappling claws 2E (four claws in Fig. 11) formed on the 
lower housing portion 2, When the inner surface of the 
base member 4A (the rear surface of the appearance portion 
4B) is mounted to the main body portion A, the connecting 
portion 3A is separated from the curved portion 4F. 
[0283] 

The appearance portion 4B- (integument) ^providedv on- the 
outer surface of the base member 4A is previously adhered 
to the base member 4A in order to prevent the integument 4B 
from moving relative to the base member 4A. Then, a belt 
member 6 is sewed to the base member 4A and the integument 
43 with a thread 7A, and the edge winding member 4C is 
sewed to the base member 4A and the integument 4B with a 
thread 7B. When the edge winding portion 4C is sewed, in 
order to press a material by a sewing machine and to 
transfer the material, a flat portion protruding from the 
edge of the base member 4A by a predetermined distance L2 
is needed. In this embodiment, the distance L2 is ensured. 
In addition, a curved portion exists within the distance L2 
but it is flatted at the time of sewing since the base 
member 4A is formed of a flexible material as described 
above . 

[0284] 

This embodiment is described with reference to Fig. 15. 
When the rear surface of the base member 4A is mounted to 



the main body portion A, the base member 4A protrudes from 
the edge of the main body portion A, with the edge winding 
portion 4C falling to the outside. The edge winding 
portion 4C before the falling is represented by a two- 
5 dotted chain line. The protruding edge winding portion 4C 
has flexibility, as described above, so that it is bent 
toward the upper and lower housing portions 1 and 2. When 
the upper and lower housing portions 1 and 2 are held in a 
user'-s -hand, i^rfehe -edge- wi^nding portion w4C .can be def ormed^-so^* 

10 as to be bent toward the upper and lower housing portions 1 
and 2, so that the user does not feel the main body portion 
A being wide at the time of holding. Fig. 15 shows a state 
in which the user holds the lower housing portion .2 in his 
or her hand, and the user's hand is represented by a 

15 character 'G' . Since only the appearance portion 4B comes 
into contact with the user's hand G, the user feels only 
the touch of the appearance portion 4B. Therefore, when 
the appearance portion 4B is formed of a soft material, it 
is possible to make the user feel softer, as compared with 

2 0 a conventional structure in which it is formed of resin (a 
hard material) . 
[0285] 

The appearance portion 4B has a first opening 4H 
through which a voice is output from the speaker 12 and a 
25 second opening 4J formed to correspond to the position of 
the camera 24. The integument 4B is attached to the base 
member 4A and is then sewed, as described above. The 
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attachment before sewing makes it possible to stabilize the 
sewing position and to prevent the appearance portion 4B 
from moving (deviating) relative to the base member 4A at 
the time of holding. Therefore, it is possible to prevent 
5 the fashion cover from covering the camera unit 24 due to 
the positional deviation occurring when the user holds the 
folding mobile phone to take a picture by using a camera 
function. In addition, this structure makes it possible 

..^r. ^ for- a- user to -hold, the f aiding -mobile phone without feeing-,. 

1 0 incongruous . 

[0286] 

Further, a belt member 6 is sewed, at its one end, 
onto one end (in the vicinity of the rear surface of the 
cell cover) of the appearance portion 4B of the fashion ■ 
15 cover B. The belt member 6 has a magnetic metal member 6B 
at the other end thereof, and a convex portion 6C is formed 
in the center of the metal member 6B. In addition, an 
engaging portion 4M having a second permanent magnet 4K 
therein is provided at the other end of the appearance 
20 portion 4B (in the vicinity of the rear surface of the 

receiver) , and a concave portion 4L is formed in the center 
of the engaging member 4M. 

[0287] 

In this way, when the main body portion A is folded, 
25 the belt member 6 is bent to engage the metal member 6B 

with the engaging member 4M provided in the vicinity of the 
other end of the appearance portion 4B. In the folded 



state of the main body portion A, the edge winding portion 
4C falls toward the main body portion A, and the belt 
member 6 is bent while extending to engage the metal member 
6B with the engaging unit 4M, so that the main body portion 
A is folded with little gap. 
[0288] 

When the main body portion A is folded in this way, 
the restoring force F2 of the second connecting member 32 
u-causes - the mai^ body- portion A -t© be?, unfolded. ^ However,- - 
since the metal member 6B is engaged with the engaging unit 
4M, it is possible to prevent the main body portion A from 
being unfolded even when the restoring force F2 is applied 
to the main body portion A. 
[0289] 

Further, the engagement between the metal member 6B 
and the engaging member 4M may be released by lifting up 
the leading end of the belt member 6 in the direction of 
arrow S. That is, when force to pull out the convex 
portion 6C from the concave portion 4L is applied, the 
engagement is easily released. In the engaged state, when 
the restoring force F2 is applied to the main body portion 
A, the convex portion 6C is just inclined in the radius 
direction of the concave portion 4L. Thus, the convex 
portion does not easily come out from the concave portion. 
The folded state of the main body portion A may be 
maintained by setting the restoring force F2 of the second 
connecting member 32 to be weaJcer than that generated by 
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the weight of the upper housing portion 1 or the lower 
housing portion 2 when the main body portion A is folded, 
without using the belt member 6. 
[0290] 

5 Alternatively, the concave portion 4L may be formed in 

the metal member 6B of the belt member 6, and the convex 
portion 6C may be formed on the other side of the 
appearance portion 4B to engage the two members. 
- . . . ^. [02*91] I.*' - .. ■ .s?^,... St <. . . _ ^ , . . ... ^ 

10 Next, the operation of the folding mobile phone 

according to the embodiment will be described below in 
detail. 

In the folding mobile phone having the above-mentioned 
structure according to this embodiment, when the folding 

15 mobile phone is not used, the belt member 6 is fastened to 
maintain the connecting portion 3A to be bent, with the 
upper housing portion 1 overlapping the lower housing 
portion 2 . On the other hand, when the engagement between 
the metal member 6B of the belt member 6 and the engaging 

20 portion 4M is released to use the folding mobile phone, the 
main body portion A is unfolded by the restoring force F2 
of the second connecting member 32 to return to a 
substantially flat state, and the unfolded state of the 
main body portion is stably maintained by the curve holding 

25 force (action) of the second connecting member 32. 
[0292] 

Therefore, in the stable unfolded state of the main 



body portion A, for example, making or receiving a phone 
call/ reading mail through the display unit 13, or 
operating the operation unit 22 to write a letter can be 
performed. In this case, even when the user views the 
5 display unit 107 with a hand holding the lower housing 

portion 2, the upper housing portion 1 is not bent back by 
the curve holding force (rigidity) of the second connecting 
member 32. Therefore, the user can hold the folding mobile 
phone only in. one hand. -to use-it> without feeling., , i 

10 inconvenient. 

[0293] 

Further, when the main body portion A is unfolded, the 
gap between the receiver 11 and the microphone 21 becomes 
largest. In this state, when a receiver is held to a 

15 user's ear with the main body portion A being held in the 
user's hand to answer the telephone, the microphone 21 is 
positioned in the vicinity of the mouth, which makes it 
possible for the user to listen to a clear voice and to 
transmit a clear voice to the other party. In this case, 

20 there is a fear that the reverse bending force F3 may be 
applied to the main body portion A to be bent back, in a 
state in which the receiver 11 is held to the user's ear. 
Therefore, when the user further holds the rear surface IB 
of the upper housing portion 1, the user can make or answer 

25 a phone call in a more stable state. 
[0294] 

In Figs. 12A and 12B, in order to prevent the unfolded 



main body portion A from being further bent in the 
direction of arrow P, the width Wl of the second connecting 
member 32 may increase, or the curvature radius Rl may 
decrease to strength the curve holding force of the second 
connecting member 32. 
[0295] 

Meanwhile, when the folding mobile phone is not used 
(a call waiting state), folding force stronger than the 
-folding, force Fl is applied^ to -the main 'body portion A : such-- 
that the main surface lA of the upper housing portion 1 
faces the main surface 2A of the lower housing portion 2, 
and the metal member 6B of the belt member 6 is engaged 
with the engaging portion 4M, which makes it possible to 
keep the main body portion A folded. When the main body 
portion A is folded,, a curved portion 4F of the fashion 
cover B is little bent while approaching the third 
connecting member 33, and the edge winding member 4C is 
inclined toward the upper and lower housing portions 1 and 
2, Therefore, the projected area of the main body portion 
in the vertical direction with respect to the main surfaces 
lA and 2A of the upper and lower housing portions 1 and 2 
is reduced to the minimum, and thus the folding mobile 
phone is handy to carry. 

[0296] 

In the folded state of the main body portion A, the 
thinnest portion (the concave portion) 33B of the third 
connecting member 33 expands (see Fig. 13), and the central 



portion of the second connecting member 32 corresponding to 
the connecting portion 3A is flattened. In this case, 
force to release the expanding state is applied to the 
thinnest portion 33B of the third connecting member 33, and 
force to restore the flat state to the curved state is 
applied to the central portion 128 of the second connecting 
member 32. However, as described above, since the metal 
member 6B provided in the belt member 6 of the first 
. connect ingi- member > :31 of* the fashion cover B - is ^engaged, with-' 
the engaging portion 4M, the folded state of the main body 
portion A is maintained. 
[0297] 

Next, an operation of mounting the fashion cover B to 
the main body portion A will be described below in- detail 
with reference to Figs. 11 and 13. 

[0298] 

As shown in Figs. 11 and 13, first, the upper housing 
portion 1 of the main body portion A is stuck on the upper- 
housing-portion rear surface portion 4D of the fashion 
cover B. Then, the fashion cover B is extended in the 
direction of arrow T such that the curved portion 4F is 
substantially flattened. The extended state in the 
direction of arrow T is represented by a two-dotted chain 
line. The fashion cover B is moved in a direction opposite 
to the direction of arrow T while engaging the engaging 
claws 4G formed on the cell cover 4E of the fashion cover B 
with the grappling claws 2E formed on the main body portion 



A, thereby mounting the fashion cover B to the main body 
portion A. 
[0299] 

As another method, the upper housing portion 1 of the 
main body portion A is stuck on the upper-housing-portion 
rear surface portion 4D of the fashion cover B, and the 
main body portion A is further bent in the direction of 
arrow P. Then, an extra length corresponding to the 
^ movement -of ..the f a^shion .cove^r . in the direction* of-arrow % 
is ensured- Subsequently, as described above, the fashion 
cover B is moved in a direction opposite to the direction 
of arrow T while engaging the engaging claws 4G with the 
grappling claws 2E formed on the main body portion A, 
thereby mounting the fashion cover B to the main body 
portion A. 
[0300] 

In this way, the fashion cover B can be easily 
attached or detached to or from the main body portion A by 
providing the curved portion 4F in the fashion cover B or 
expanding the connecting device 3. This operating method 
is very simple. 

[0301] 

When the main body portion A is completely mounted to 
the fashion cover B, the edge winding portion 4C protrudes 
from the edge of the main body portion A, and the inner 
surface of the base member 4A can cover the rear surface (a 
surface opposite to the main surface lA) of the upper 



housing portion 1, and the rear surface (a surface opposite 
to the main surface 2A) of the lower housing portion 2, 
without any gap therebetween. 
[0302] 

Further, the cell cover portion 4E of the fashion 
cover B is detachably mounted to the main body portion A. 
The fashion cover B (or the cell) may be detached from the 
main body portion A in the reverse order of the mounting 
.operation* • . . . . . , , . .. , . . 

[0303] 

As described above, in the conventional structure, the 
upper and lower housing portions rotate on the central axis 
of the hinge device. In contrast, in this embodiment of 
the invention, two housing portions are- connected to each 
other by a bendable connecting device. In addition, in 
this embodiment, the connecting device 3 does not protrude 
from the main surface lA of the upper housing portion 1 and 
the main surface 2A of the lower housing portion 2. 
Therefore, even when a user having a long fingernail 
operates the operating unit 22, the user's fingernail does 
not come into contact with the connecting device 3. 

[0304] 

Further, according to this embodiment, since the 
conventional hinge device is not used, it is possible to 
provide the connecting device 3 having a small volxime and 
size. In order to keep the upper and lower housing 
portions open, the connecting device 3 includes the second 
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connecting member 32 having an arc-shaped cross section. 
More specifically, when the main body portion A is unfolded, 
the second connecting member 32 is arranged with the center 
of the arc facing the main surface lA of the upper housing 
5 portion 1 (or the main surface 2A of the lower housing 

portion 2) . As a result, the second connecting member 32 
is formed in a strip shape that does not occupy much space 
and has a small thickness and size, and can stably keep the 
■main bo.dy .portion^ A. unfolded. Therefore^ thiis .structure . 
10 makes it possible to stably perform various operations and 
to prevent operationality from being lowered. 
[0305] 

Furthermore, according to this embodiment, the first 
connecting member 31 continuously connects the upper and 

15 lower housing portions 1 and 2. Therefore, it is possible 
to obtain unity between the upper and lower housing 
portions 1 and 2. In addition, the structure of detachably 
mounting the fashion cover B to the upper housing portion 1 
(the same structure as that of the cell cover) makes it 

20 possible for the user to freely replace the fashion cover B 
according to his or her preference, and thus it is possible 
to provide a folding mobile phone according to the user's 
preference. Of course, when the fashion cover B is 
contaminated, the fashion cover B may be detached and 

25 washed. Therefore, it is possible to keep the fashion 
cover B clean. 
[0306] 
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In recent years, there has been developed a folding 
mobile phone having a second display unit that is exposed 
to the outer surface and displays predetermined information 
such as received information and time information, even 
when the folding mobile phone is folded. However, in this 
embodiment, the second display unit is not provided in the 
main body portion A. 

[0307] 

In this- embodimant -^fehe ^ second display- unit., can oalsots:.*^ 
be provided in, for example, the rear surface IB of the 
upper housing portion 1. That is, for example, a 
transparent portion may be provided at a position of the 
fashion cover B corresponding to the second display unit 
such that the user can view, for example, characters from- 
the outside, or a third opening may be formed. 

[0308] 

In order to prevent a third party from seeing the 
second display unit, for example, an openable cover may be 
formed to cover the transparent portion or the third 
opening portion. When the user views the second display 
unit, the user may talce off the cover to confirm displayed 
information. 

[0309] 

The housing portions and the connecting device (the 
sheet-shaped member and the bendable member) of the 
invention are not limited to the upper and lower housing 
portions 1 and 2 and the first to third connecting members 
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31 to 33 of the above-mentioned embodiment. For example, 
the following structure may be used: first connector 
terminals for connection to electronic parts are provided 
on the bottoms of two housing portions, serving as units; a 
bendable member, an antenna, and a flexible wiring member 
(for example, a flexible substrate) are provided in the 
sheet-shaped member; second connector terminals for 
connection to the first connector terminals are provided on 
fehe sheet-shaped member,;.- and when-^ the -rear ^su-r f aces- of the-.^ 
two housing portions are fixed to the sheet-shaped member, 
the first and second connector terminals are connected to 
each other. 
[0310] 

In this embodiment, the fashion cover B can be 
detached from the main body portion A. However, the 
following structure may be used: the fashion cover and the 
second connecting member are integrally formed, and the 
second connecting member is detached from the main body 
portion. 

[0311] 

Further, in this embodiment, the main body portion A 
is unfolded in a straight line (at an angle of 180°) . 
However, in the unfolded state of the main body portion A, 
the second connecting member 32 may be mounted in a flat 
state, with the upper housing portion and the lower housing 
portion being arranged at an angle smaller than 180*". In 
addition, the second connecting member 32 may be formed at 



a predetermined angle, or it may be mounted to the main 
body portion A in a curved state such that the main body 
portion A is unfolded at an arbitrary angle smaller than 
180^. 

[0312] 

Furthermore, in the above-mentioned embodiment, a 
spring member is used for the second connecting member in 
order to reliably keep the main body portion unfolded. 
However -when -a : p:poper.^ degree of. stability- isr >satisfdedr ^a---- 
spring obtained by bending a steel sheet at a predetermined 
angle may be used for the second connecting member. Since 
strong stress is applied to the spring having an arc shape 
in sectional view, the spring member may be used for a 
folding mobile phone whose folding or unfolding life span 
does not matter. 

The invention is not limited to the above-mentioned 
embodiment, but various modifications and changes of the 
invention can be made without departing from the scope of 
the invention. 

[0313] 

While the invention has been described in terms of 
various specific and preferred embodiments, the skilled 
persons will appreciate that various modifications and 
changes can be made without departing from the spirit and 
scope of the invention. 

This application claims the benefit of Japanese patent 
application Nos. 2003-371759, filed on October 31, 2003, 



2004-133463, filed on April 28, 2004, and 2004-133462, 
filed on April 28, 2004, the entire disclosures of which 
are incorporated herein by reference. 

Industrial Applicability 
[0314] 

According to the present invention, a connecting 
device has a structure capable of bending and connecting 
- two -housing-. portAona-withou-t us ing^ :a hinge device -The 
connecting device makes it possible to keep the two housing 
portions unfolded at a predetermined angle. In addition, 
the connecting device makes it possible to allow one of the 
two housing portions to be bent in a direction, but to 
prevent it from being bent in the opposite direction - 
thereof. The connecting device of the invention can be 
applied for connecting portions, that is, hinge portions, 
of small foldable electronic apparatuses, such as a mobile 
phone, a PDA, a portable PC, and a notebook PC having a 
light weight. 

Reference Numerals 
[0315] 

A: MAIN BODY PORTION 

B: FASHION COVER 

1: UPPER HOUSING PORTION 

lA: MAIN SURFACE 

IB: REAR SURFACE 



IC: 


SIDE SURFACE 


ID: 


INNER SURFACE 


101 : 


MAIN BODY PORTION 


107: 


DISPLAY UNIT 


108: 


PERMANENT MAGNET 


11: 


EARPIECE (RECEIVER) 


112: 


CAMERA UNIT 


113: 


HALL ELEMENT 


A2: . 




126: 


WINDOW FRAME 


127: 


TRANSPARENT PORTION 


128: 


CENTRAL PORTION 


13: 


DISPLAY UNIT 


13A: 


WINDOW FRAME 


13B: 


TRANSPARENT PORTION 


14: 


PERMANENT MAGNET 


15: 


FIRST PRINTED BOARD 


2: 


LOWER HOUSING PORTION 


2 A: 


MAIN SURFACE 


2B: 


REAR SURFACE 


2C: 


SIDE SURFACE 


2D: 


INNER SURFACE 


2E: 


GRAPPLING CLAW 


21: 


MOUTHPIECE (MICROPHONE) 


22: 


OPERATING UNIT 


23: 


VIBRATOR UNIT 


24: 


CAMERA UNIT 
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25: HALL ELEMENT 
2 6 : CELL 

27: SECOND PRINTED BOARD 
270: CONTROL UNIT 

271: TRANSMITTING/RECEIVING UNIT 
272: DATA CONVERTING UNIT 
273: VOICE PROCESSING UNIT 
274: IMAGE PROCESSING UNIT 

275:. INFORMATION STORAGE UNIT ■■ . • 

3: CONNECTING DEVICE 
3A: CONNECTING PORTION 

31 : SHEET-SHAPED MEMBER, FIRST CONNECTING MEMBER 
31A: FLANGE PORTION 

32: BENDABLE MEMBER, SECOND CONNECTING MEMBER 
320: THROUGH HOLE 
321: SCREW 
322: BOSS 

323: CURVED PORTION 
324: SPHERICAL PORTION 
325: R PORTION 
326: STOPPER 
321: STOPPER 

33: THIRD CONNECTING MEMBER 
33A: THIN PORTION 
33B: THINNEST PORTION 

331, 331A, 331B: TAPPING SCREW 

332, 332A, 332B: HOLE 
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34 : ANTENNA 

34A: POWER SUPPLY PORTION 

35: FLEXIBLE WIRING MEMBER 

35A, 35B: CONNECTOR 

4: APPEARANCE PORTION 

4A: FIRST OPENING 

4B: SECOND OPENING 

4C: ENGAGING PORTION 

5: FRAME MAINuBOOY (FASHION COVER) 

5A: SLIT 

51: EDGE HOLDING PORTION 

6: BELT MEMBER 

6A: HOOK 

6B : METAL MEMBER 

C: CONVEX PORTION 
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